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Abstract. In this contribution, we report and describe a microvertebrate fossil assemblage recovered from a Holocene fluvial unit located 
in Entre Rios Province, northeastern Argentina (Mesopotamian Region). The analyzed stratigraphic section is on the left bank of Doll creek 
(32° 18' 24" S, 60° 25’ 41" W), southwestern Entre Rios Province. The stratigraphic section was divided into three levels and a total of 36 
samples were collected. Radiocarbon dating was obtained from gastropod shells from the base of the section, with a range of 9,990+140 BP 
(Early Holocene). It was possible to record fishes, such as eels and characids, anurans, reptiles, birds, and small-medium size mammals. 
Most of the identified taxa constitute the first fossil records from the Quaternary of the Mesopotamian Region and even from Argentina. The 
systematic, biostratigraphic, and taphonomical results show that the environmental conditions in this area at the beginning of the Holocene 
period were similar to the current ones: a temperate-humid climate with water availability. This contribution is the first study of a 
microvertebrate fossil assemblage from the Early Holocene from northeastern Argentina (Mesopotamian Region) and represents an important 
contribution to the knowledge of the Quaternary fossil vertebrates from Argentina. 
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Resumen. PRIMERA ASOCIACION DE VERTEBRADOS DEL HOLOCENO TEMPRANO DEL NORESTE DE ARGENTINA (REGION MESOPOTAMICA). 
En esta contribuci6n reportamos y describimos un conjunto fésil de microvertebrados recuperado de una unidad fluvial holocena ubicada en la 
provincia de Entre Rios, noreste de Argentina (region Mesopotamica). La secci6n estratigrafica analizada se encuentra en la margen izquierda 
del arroyo Doll (32° 18’ 24" S, 60° 25’ 41" O), sudoeste de la provincia de Entre Rios. La secci6n estratigrafica se dividid en tres niveles y se 
extrajeron un total de 36 muestras. Una dataci6n “C se obtuvo a partir de conchas de gasterdpodos de la base de la seccidn, con un rango de 
9.990+140 AP (Holoceno Temprano). Se registraron peces como anguilas y characidos, anuros, reptiles, aves y mamiferos de tamano pequeno- 
mediano. La mayoria de los taxones identificados constituyen los primeros registros fdsiles del Cuaternario de la regidn Mesopotamica e 
incluso de Argentina. Los resultados sistematicos, bioestratigraficos y tafondmicos permitieron inferir que las condiciones ambientales en 
esta area a comienzos del Holoceno eran similares a las actuales, con un clima templado-himedo con disponibilidad de agua. Esta contribuci6n 
es el primer estudio de un ensamble fésil de microvertebrados del Holoceno Temprano del noreste de Argentina (regidn Mesopotamica) y 
representa un importante aporte al conocimiento de los vertebrados fdsiles cuaternarios de Argentina. 


Palabras clave. Vertebrados. Holoceno. Cuaternario. Entre Rios. Mesopotamia. 


THERE HAS BEEN remarkable progress in the study of late 
Quaternary vertebrates in the south of the Argentinian 
Mesopotamian Region recently (Ferrero et a/, 2017, 2019, 
2022; Peralta et a/., 2019; Peralta & Ferrero, 2022a, 2022b, 
2023; Ferrero & Noriega, 2023). From a taxonomic, 
biostratigraphic, and biogeographic point of view, a wide 
diversity of Brazilian and Pampean lineages has been 
documented, as well as the coexistence of autochthonous 


and holarctic mammals, mainly from the Late Pleistocene 
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(Noriega et al, 2004; Vucetich et a/., 2005; Ferrero et al, 
2007; Ferrero & Noriega, 2009; Ferrero, 2013; Ferrero & 
Alcaraz, 2013; Ferrero & Vezzosi, 2013; Holanda & Ferrero, 
2013; among others). 

In Entre Rios Province, located in the south of the 
Mesopotamian Region, there are a large number of 
Quaternary vertebrate fossiliferous localities and most of 
them correspond to Pleistocene units located in the 


southwest of the province (Ferrero et al, 2017). The aim of 
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these studies was to identify and describe mammals and, 
to a lesser extent, reptiles and birds (Ferrero et a/., 2019; 
Ferrero & Noriega, 2023). 

Contributions to the knowledge of Holocene faunas 
(<11,000 years BP) in Entre Rios are known from records at 
archaeological sites reported as Late Holocene (<3,000 
years BP) in the center, west, and south of the province 
(Tonni et al, 1985; Tonni, 2004; Bonomo et al, 2010, 2014; 
Loponte et a/., 2012; Apolinaire et a/, 2015; Bastourre & 
Apolinaire, 2017; among others) and in upper Parana Delta 
(Bonomo et al, 2010, 2014; Bastourre, 2015; among 
others), an unpublished doctoral thesis reporting 
indeterminate fish remains from two localities in this 
province, La Picada and Molino Doll (Segovia, 2014), a recent 
communication on the remains in a_ paleontological 
collection conformed by mammals assigned to Holocene 
units of various fossiliferous localities in the east and center 
of this province (Peralta & Ferrero, 2022a), and new 
important contributions about vertebrate fossil remains 
from southwestern Entre Rios (Peralta & Ferrero, 2022b, 
2023). 

This contribution aims to report and describe the first 
fossil vertebrate assemblage from the Early Holocene in the 
southern Mesopotamian Region, northeastern Argentina, 
and to discuss the biostratigraphic, taphonomical, and 


paleoenvironmental inferences. 


GEOGRAPHICAL AND GEOLOGICAL SETTINGS 

Mesopotamia is a region located in northeastern 
Argentina, which comprises 184,000 km2, and includes 
Misiones, Corrientes, and Entre Rios provinces. It presents 
a smooth transition between a humid tropical climate in the 
north of Misiones and a humid subtropical climate in the 
south of Entre Rios (Iriondo, 2010). Entre Rios Province 
covers an area of 70,000 km? approximately, between the 
Parana and Uruguay rivers, ranging between 28°—32°S and 
58°-60° W. Currently, the climate is humid subtropical, with 
rainfalls around 1,200 mm/vyear in the east and 1,000 
mm/year in the west (Iriondo, 2010) (Fig. 1). 

The analyzed stratigraphic section is on the left bank of 
Doll creek, near Molino Doll locality (32° 18’ 14” S; 60° 25’ 
24" \W), in southwestern Entre Rios Province, southern 


Mesopotamian Region, Argentina (Fig. 1). The Doll creek 


bank presents several outcrops referable to the late 
Miocene—Holocene interval (Brunetto et a/, 2015; Fig. 2.1). 
The Holocene fossil-bearing unit is constituted by a 
lenticular sedimentary deposit interpreted as a channel 
deposit with a maximum thickness of 150 cm and a lateral 
extension of 400 cm (Fig. 2.1-2.2, Lower Holocene Unit). 
From base to top, three levels can be identified in the base 
of internal unconformities observed in the field. Level 1: at 
the base, consists of a 3 cm thick black silt layer; a5 cm 
thick layer constituted by a matrix composed of small 
gastropod shells of Heleobia Stimpson, 1865 (Cochliopidae), 
and Pomacea Perry, 1810 (Ampullaridae) with clayey silt; a 
30 cm thick blackish-gray silt layer with a lamination and 
some dispersed gastropod shells of the genus Pomacea, and 
at the top of this level, a 40 cm greenish-gray silt layer with 
abundant gastropod shells (Pomacea and Heleobia). Level 2: 
is at the base a 30 cm thick black silt-clay layer with 
abundant gastropod shells of the genus Heleobia 
(Cochliopidae) and Biomphalaria Preston, 1910 (Planorbidae), 
with an inter-layer of grey clay. Towards the top, gastropod 
shells become less abundant. Level 3: a base formed by a 15 cm 
thick black silt-clay layer with small (He/eobia, Biomphalaria) 


and big (Pomacea) gastropod shells, distributed homo- 
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Figure 1. Location of southern Mesopotamia (light gray) and northern 
Mesopotamia (dark grey) regions (modified from Ferrero et al, 2017) 
and the Molino Doll fossil locality (black star). Scale= 400 km (map 
taken from D. Dalet/d-maps.com). 
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geneously and less abundantly than in the previous levels. 
At the top, there is a black silt layer with gastropod shells 
(Peralta & Ferrero, 2018, 2022b; Zilli et a/, 2019) (Fig. 2.2-3). 


MATERIALS AND METHODS 

The vertebrate fossils studied herein correspond to 
disarticulated and isolated remains obtained from the 
systematic sampling and sieving of sediments. These fossils 
are housed at Centro de Investigaci6n Cientifica y 
Transferencia Tecnologica a la Produccion (CICYTTP- 
CONICET- Prov.E.R.-UADER), in Diamante, Entre Rios, 
Argentina. 

A total of 36 sediment samples were extracted, 12 per 
established level. A sample of gastropod shells from the 


Qa 


a Reno 


base of the section was collected and sent to the 
Laboratorio de Tritio y Radiocarbono (LATYR) (CIG UNLP- 
CONICET) for radiocarbon dating. The shells were prepared 
at CICYTTP-CONICET-Gob.E.R.-UADER (Diamante, Entre 
Rios) following the specific protocol provided by LATYR. 

The fossils were extracted by wet screening using two 
superimposed sieves of 4 mm and 2 mm mesh, hand-picked, 
and counted using a magnifying glass. The specimens were 
photographed and measured under stereomicroscope LEICA 
S8 APO and digitized with a LEICA DFC295 camera (using 
LAS V3.8 software). 

The systematics follow Mirande & Koerber (2020) for 
fishes, Vaira et a/ (2012) and Frost (2024) for anurans, Avila 
et al, (2013) for amphisbaenians, Williams et a/. (2021) for 
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Figure 2. 1, Profile of left bank of the Doll creek at the Molino Doll locality; scale= 1 m. 2, Stratigraphic section of Holocene paleochannel unit; 
scale= 1 m. 3, Stratigraphic sequence of left bank in Doll creek; L1: level 1, L2: Level 2, L3: Level 3 (modified from Pedersen & Brunetto, 2020). 
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serpents, Remsen et a/. (2023) for birds, and Teta et al. 
(2018) for mammals. 

The osteological identification was done following 
Miquelarena (1986), Longenecker (2010), and Radu (2005) 
for fishes; Bailon (1999) and Turazzini (2020) for anurans; 
Auffenberg (1963), Hoffstetter & Gasc (1969), and Albino 
(1999) for reptiles; Baumel & Witmer (1993) for birds; 
Brown & Twigg (1969) and Reig (1977) for mammals. The 
remains were compared with the osteological collections 
deposited at the CICYTTP; Museo Provincial de Ciencias 
Naturales ‘Florentino Ameghino’ (MPCNFA), Santa Fe; Museo 
Argentino de Ciencias Naturales Bernardino Rivadavia (MACN), 
Ciudad Autonoma de Buenos Aires; Facultad de Ciencias 
Exactas y Naturales de la Universidad de Buenos Aires 
(FCEyN- UBA), Ciudad Autonoma de Buenos Aires; Depar- 
tamento de Biologia, Universidad Nacional de Mar del 
Plata (UNMdP), Mar del Plata; Fundacion de Historia 
Natural Félix de Azara (FFA), Ciudad Autonoma de Buenos 
Aires (Supplementary Data S1). 

Ecological and environmental requirements and 
distribution patterns followed specialized literature (Del 
Hoyo et al., 1992; Wilson et a/, 2017; among others) and 
websites (e.g,, Frost, 2024 and https://cma.sarem.org.ar/es). 

The taphonomical analysis was developed considering 
the diversity and frequency of the taxa, the number of speci- 
mens per level, geological characteristics based on field ob- 
servations, and literature of the unit (see below). We assigned 
the category “indetermined” to those remains without 


clearly preserved taxonomic and anatomical features. 


RESULTS 
Chronological analysis 

The assemblage of vertebrates from the analyzed 
stratigraphic section in Doll creek was dated by radiocarbon 
("*C) analysis from gastropod shells extracted from level 1 
(LP-3060). An age of 9,990+140 "C years BP (9,680-9,280 
cal. years BP) was determined, corrected by CALIB 7.0.0 
software together with Stuvier & Reimer (1993), and 
SHCal13 curve for the Southern Hemisphere (Hogg et al., 
2013) (Supplementary data, Fig. S1). 


Number of recorded specimens 


A total of 2,763 vertebrate fossil remains were 


recovered from the section. Fish remains are the most 
frequent, with 2,072 specimens. Regarding other vertebrate 
groups, eight remains correspond to anurans, nine to 
reptiles, two to birds, and eight to mammals. The remaining 


664 correspond to undetermined fragments (Tab. 1). 


SYSTEMATIC PALEONTOLOGY 


Class ACTINOPTERI Cope, 1871 
Division TELEOSTOMORPHA Arratia, 2001 
Subdivision TELEOSTEI sensu Nelson, 2016 
Order SYNBRANCHIFORMES Gosline, 1983 

Family SYNBRANCHIDAE Swaison, 1838 


Genus Synbranchus Bloch, 1795 


Type species. Synbranchus marmoratus Bloch, 1795. Early 
Holocene—Recent. Southern Mexico to northern Argentina 
(Kullander, 2003; Bogan et al, 2012; Peralta & Ferrero, 2018; 
Peralta et al, 2023). 


Synbranchus sp. 
Figure 3.1 


Referred material. Twenty vertebrae, CICYTTP-PV-P-3- 
103; two vertebrae, CICYTTP-PV-P-2-463. 

Stratigraphic provenance. Level 2, CICYTTP-PV-P-3-103; 
level 3, CICYTTP-PV-P-2-463 (Fig. 2.2). 

Description. Vertebrae with flat and subcircular anterior 
face with a small central orifice of the vertebral body 
(CICYTTP-PV-P-3-103). The posterior face is wider than the 
anterior one with a deep cavity. Parapophyses are well 
developed, originating close to the ventral surface of the 
vertebral body, and project ventrolaterally. They have walls 
that project anteroposteriorly to the ventral surface of the 
posterior face, forming a sheet. In some vertebrae, the 
neural spine is preserved and projects anteriorly. The neural 
canal is smaller than the anterior surface. 
(CICYTTP-PV-P-2-463) 
subcircular anterior face with a small central orifice and 


Specimen with flat and 
posterior face of the vertebral body, wider than the anterior 
face, with a deep cone-shaped cavity. The neural arch is tall. 
The neural spine is not preserved in any specimen. The 
(CICYTTP-PV-P-2-463) than 


vertebrae are smaller 
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TABLE 1- Number of specimens of each taxon sampled from each level 


Level 1 Level 2 Level 3 
Fishes 
Symbranchus sp. (e) 20 3 
Characidae indet. 18 2 2 
Characiformes 60 3 10 
Cichlidae indet. 3 1 (0) 
Teleostei indet. 972 670 308 
Amphibians 
cf. Rhinella sp. 6) 2 1 
cf. Odontophrynus sp. fe) (0) 1 
cf. Physalaemus sp. fe) 1 fe) 
Anura indet. 3} (e) 1 
Reptiles 
Amphisbaena sp. 2 0) (e) 
Colubridae/Dipsadidae indet. morphotype | 1 (e) e) 
Colubridae/Dipsadidae indet. morphotype II {| 3) 1 
Birds 
Gallinula galeata 1 0) 0 
Nothura cf. maculosa (e) 1 fe) 
Mammals 
Dasypus hibridus 3 fe) (6) 
Ctenomys sp. 1 1 (e) 
Calomys sp. 1 fe) fe) 
Necromys sp. ‘l 0) (0) 
Sigmodontinae indet. fe) 1 fe) 
Indet. 94 260 310 
Total 1163 963 637 


CICYTTP-PV-P-3-103 and show different coloring, probably 
due to the taphonomical aspect. 

Comments. According to Bogan et al. (2012), a platicellic 
vertebra with a vertebral body projected cranially and 
practically flat and a wider and profusely concave back are 
characteristics of precaudal vertebrae of Synbranchidae 
(Synbranchiformes). Only the genus Synbranchus is observed 
in South America (Nelson et a/., 2016), with three species 


represented, S. marmoratus, S. lampreia, and S. madeirae 
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(Froese & Pauly, 2023). In Argentina, only S. marmoratus is 
present (Mirande & Koerber, 2020) and its distribution is 
larger than other species of Synbranchus (S. lampreia and S. 
madeirae) (see Favorito et al, 2005). However, molecular 
evidence suggests that the former corresponds to a species 
complex and its taxonomic status requires further study 
(Torres et al, 2005). Consequently, the identification of the 
fossil specimens to a specific level is not currently possible. 

In Argentina, Synbranchus is distributed throughout the 
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Paraguay, Parana, Uruguay, and Rio de la Plata rivers, in 
creeks with Atlantic slopes in Buenos Aires Province and 
creeks in Entre Rios Province (Liotta, 2005; Arias et a/, 2013; 
Almir6n et a/,, 2015). It inhabits lentic and lotic environments 
with abundant floating vegetation and presents amphibian 
and fossorial habits (Favorito et a/, 2005; Perdices et al, 
2005; Almir6n et al, 2015). 


Order CHARACIFORMES Fink & Fink, 1996 
Family CHARACIDAE sensu Mirande, 2019 


CHARACIDAE indet. 
Figure 3.2 


Referred material. Twenty-two isolated multicuspid teeth, 
CICYTTP-PV-P-2-465; three isolated multicuspid teeth, 
CICYTTP-PV-P-4-131; two isolated multicuspid teeth, 
CICYTTP-PV-P-4-148. 

Stratigraphic provenance. Level 1, CICYTTP-PV-P-2-465; 
level 2, CICYTTP-PV-P-4-131; level 3, CICYTTP-PV-P-4- 
148 (Fig. 2.2). 

Description. Small teeth, with the basal part of the crown 
rounded. The cusps are aligned, forming a serrated distal 
end. The central cusp is larger than the lateral ones. 
Comments. The presence of well-developed multicuspid 
teeth is a characteristic of small characiforms commonly 
called “mojarras" (Characidae) (see Miquelarena, 1986; 
Almir6én et al, 2015; Nelson et a/,, 2016). In the distal section 
of Parana Basin (Entre Rios Province), there are more than 
60 species of characids (see Arias et a/, 2013). As the 
referred material corresponds to isolated teeth and 
Characidae comprises a great diversity, a more accurate 


taxonomic assignment is currently not possible. 


CHARACIFORMES indet. 
Figure 3.3 


Referred material. Seventy-three isolated teeth, CICYTTP- 
PV-P-2-464; 16 isolated teeth, CICYTTP-PV-R-4-555; 11 
isolated teeth, CICYTTP-PV-P-4-149. 

Stratigraphic provenance. Level 1, CICYTTP-PV-P-2-464; 
level 2, CICYTTP-PV-R-4-555; level 3, CICYTTP-PV-P-4- 
149 (Fig. 2.2). 


Description. Unicuspid teeth, labiolingually compressed 
with a subtriangular contour. 

Comments. In some families of the order Characiformes, the 
presence of well-developed caniniform teeth is common 
(Nelson et al, 2016). Miquelarena (1986) described this kind 
of teeth for the genus Oligosarcus (Characidae) and Hoplias 
argentinensis (= H. malabaricus; Erythrinidae). Considering the 
bibliography and comparative reference material available, 


we assigned them to Characiformes. 


Order CICHLIFORMES Betancur-R et a/, 2013 
Family CICHLIDAE Bonaparte, 1835 


CICHLIDAE indet. 
Figure 3.4 


Referred material. Three pharyngeal jaws, CICYTTP-PV-P- 
2-469; upper pharyngeal jaw, CICYTTP-PV-P-3-104. 
Stratigraphic provenance. Level 1, CICYTTP-PV-P-2-469; 
level 2, CICYTTP-PV-P-3-104 (Fig. 2.2). 

Description. Three isolated and broken pharyngeal jaws 
without teeth (CICYTTP-PV-P-2-469). Two of them with 
only a part of the dentigerous area preserved, and the other 
one with the dentigerous area completely preserved, with 
the medial and lateral processes partially preserved. The 
alveoli of the dentigerous area are bigger in the posterior 
than in the anterior region. 

A pharyngeal jaw is almost complete with 25 alveoli 

distributed in a dentigerous area (CICYTTP-PV-P-3-104). 
The dentigerous area with posterior alveolar bigger than 
anterior alveolars. 
Comments. The morphology, size, and alveoli distribution 
are consistent with specimens assigned to Cichlidae ob- 
served in the osteological collections consulted and with 
illustrations in the literature (see Burres, 2015; Burres et al, 
2013, 2016). This family is commonly distributed in fresh- 
water environments in South and Central America, Africa, 
and India (Nelson et a/., 2016). In Entre Rios Province, there 
are 16 species that inhabit lentic and lotic environments, 
such as creeks, lagoons, and sporadic freshwater courses 
with abundant floating vegetation (Arias et a/, 2013; 
Almir6n et al, 2015). 


43 


Yo § 
APA | Publicacion Electronica - 2024 - Volumen 24(2): 38-61 


TELEOSTE! indet. 
Figure 3.5 


Referred material. Two hundred and fourteen isolated 
teeth, CICYTTP-PV-R-2-459; 239 vertebrae, CICYTTP-PV- 
P-2-470; 350 fragments of scales, CICYTTP-PV-2-467; 169 
fragments of spines, CICYTTP-P-2-466; 102 isolated teeth, 
CICYTTP-PV-P-4-135; 165 isolated vertebrae CICYTTP-PV- 
P-4-136; 324 fragments of scales, CICYTTP-PV-P-4-137; 
79 fragments of spines, CICYTTP-PV-P-4- 138; 92 isolated 
teeth, CICYTTP-PV-P-4-151; 52 vertebrae, CICYTTP-PV-P- 
4-152; 20 fragments of spines, CICYTTP-PV-P-4-153; 144 
fragments of scales, CICYTTP-PV-P-4-154. 

Stratigraphic provenance. Level 1, CICYTTP-PV-R-2-459, 
CICYTTP-PV-P-2-470, CICYTTP-PV-2-467, CICYTTP-P-2- 
466; level 2, CICYTTP-PV-P-4-135, CICYTTP-PV-P-4-136, 
CICYTTP-PV-P-4-137, CICYTTP-PV-P-4-138, CICYTTP-PV- 
P-4-139; level 3, CICYTTP-PV-P-4-151, CICYTTP-PV-P-4-152, 
CICYTTP-PV-P-4-153, CICYTTP-PV-P-4-154 (Fig. 2.2). 
Description. CICYTTP-PV-R-2-459, CICYTTP-PV-P-4-135 
and isolated unicuspid, bicuspid, and molariform teeth with 
a diameter less than 2 mm. Other specimens of the referred 
material are fragmentary. 

Comments. The morphology of the teeth is similar to that 
of dentary, premaxillary, and pharyngeal jaw teeth of many 
Actinopterygii taxa observed in collections and described in 
the literature (e.g., Cichlidae; Burres et a/, 2016). The other 
specimens are clearly referable to Actinopterygii, but no 
other consideration is possible due to their fragmentary 


state. 


Class AMPHIBIA Linnaeus, 1758 
Order ANURA Fischer von Waldheim, 1813 
Family BUFONIDAE Gray, 1825 


Genus Rhinella Fitzinger, 1826 


Type species. Bufo (Oxyrhynchus) proboscideus Spix, 1824. Late 
Oligocene—Recent. Southern USA to southern South America (Baez 
& Nicoli, 2004; Frost, 2023). 


cf. Rhinella sp. 
Figure 3.6—3.7 
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Referred material. Presacral vertebra II, CICYTTP-PV-AN- 
3-106; left coracoid, CICYTTP-PV-AN-3-105. 
Stratigraphic provenance. Level 2, CICYTTP-PV-AN-3-105 
and CICYTTP-PV-AN-3-106 (Fig. 2.2). 

Description. A procelic presacral vertebra (CICYTTP-PV-AN- 
3-106) with the right transverse process absent and the 
distal section of the left one broken. The centrum is dorso- 
ventrally flattened and smooth ventrally. In the anterior 
view, the cotyle is wider than longer, with an oval contour; 
the prezygapophyses are vertically oriented. In the posterior 
view, the condyle has an oval contour; the postzigapophy- 
ses have a subcircular contour and are ~45° oriented. In the 
dorsal view, the neural spine is located in the posterior mar- 
gin of the neural arch and the transverse process preserved 
is laterally oriented and distally expanded. 

The left coracoid (CICYTTP-PV-AN-3-105) is slightly 

curved with a sternal portion expanded and slightly broken. 
The glenoidal portion is expanded dorsoventrally. The artic- 
ular glenoidal face has a semicircular contour. In ventral 
view, the anterior margin is more concave than the anterior 
one. 
Comments. According to the characteristics of the speci- 
mens mentioned above, they can be assigned to Bufonidae 
(Pramuk, 2006; AraGjo-Junior & Moura, 2014; Pérez-Ben et 
al, 2019b). The specimens referred are indistinguishable 
from the genus Rhinel/a (see Supplementary Data S1). 
Considering that Rhinel/ais the most diverse genus of toads 
in Argentina (see Vaira et a/, 2012) and the fragmentary 
character of the referred material, the identification to a 
specific level is not possible. 

Three species of the genus Rhinella, R. arenarum, R. 
dorbignyi (=R. fernandezae), and R. diptycha (=R. scheneideri) 
inhabit Entre Rios Province (Vaira et a/,, 2012; Frost, 2023). 
These species, with some variations, prefer open habitats 
and grasslands, living both in dry and humid environments, 
close to sporadic and permanent lagoons and creeks (Cei, 
1980; IUCN SSC Amphibian Specialist Group, 2023a, 2023b, 
2023c). 


Family ODONTOPHRYNIDAE 
Pyron & Wiens, 2011 


Genus Odontophrynus Reinhardt & Lutken, 1862 
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Type species. Odontophrynus cultripes Reinhardt & Lutken, 1862. 
Middle Pleistocene—Recent. Southern and eastern South America 
(Turazzini et al, 2016; Frost, 2023). 


cf. Odontophrynus sp. 
Figure 3.8 


Referred material. Right femur, CICYTTP-PV-AN-2-468. 
Stratigraphic provenance. Level 3 (Fig. 2.2). 
Description. The femur is broken in its proximal and distal 
ends. It is relatively long, robust, and slightly sigmoid, with 
a long femoral crest and an incipient medial lamina. 
Comments. This specimen and the specimens of the genus 
Odontophrynus share the presence of a long and simple 
femoral crest, an incipient medial lamina, and a slightly 
sigmoid body (Turazzini, 2020). The fragmentary state of 
the fossil prevents a more accurate taxonomic assignment. 
In Argentina, the genus Odontophrynus is represented by 
six species, whereas only one of them, Odontophrynus asper, 
is found in Entre Rios Province (Vaira et al, 2012; Frost, 
2023). This species is distributed in central and northern 
Argentina, Uruguay, southern Paraguay, and southeastern 
Brazil. It inhabits forests, savannahs, grasslands, and 
wetlands (Frost, 2023; IUCN SSC Amphibian Specialist 
Group, 2023d). 


Family LEPTODACTYLIDAE Werner, 1896 


Genus Physalaemus Fitzinger, 1826 


Type species. Physa/aemus cuvieriFitzinger, 1826. Late Pleistocene 
-Recent. Northern and central Argentina; eastern Bolivia; 
Paraguay; Uruguay; Brazil and the Guianas; lowlands of southern 
Venezuela; and llanos of southeastern Colombia (Turazzini, 2020; 
Frost, 2023). 


cf. Physalaemus sp. 
Figure 3.9 


Referred material. Left radio-ulnae, CICYTTP-PV-AN-2-461. 
Stratigraphic provenance. Level 2 (Fig. 2.2). 

Description. A robust left radio-ulnae with a well-developed 
olecranon process and with radio and ulnar processes well 
differentiated, each one with a slightly-developed crest 
Comments. This specimen and specimens of genus 


Physalaemus share the presence of a radio-ulnae with a 


well-developed olecranon process and a robust body. 
Turazzini (2020) mentioned that the presence of crests 
developed in each epiphysis is present in the species P. 
biligonigerus. According to Vaira et al. (2012), the genus is 
represented by five species in Entre Rios Province: 
Physalaemus albonotatus, P. biligonigerus, P. henselii, P. 
riograndensis, and P. santafecinus. As no other species 
inhabiting the area has been observed, we assigned this 
species to a genus level. 

Physalaemus spp. inhabit grasslands, forests near 
watercourses, and wetlands in northeastern Argentina (Cei, 
1980; Aquino et al, 2004; Lavilla et a/, 2004; Silvano et al, 
2004; Kwet et a/, 2010; Frost, 2023). 


ANURA indet. 
Figure 3.10 


Referred material. Presacral vertebrae, CICYTTP-PV-AN-3- 
107 (Fig. 3.10); humerus, CICYTTP-PV-AN-3-108; two 
isolated phalanges, CICYTTP-PV-AN-2-462. 

Stratigraphic provenance. Level 1, CICYTTP-PV-AN-2-462 
and CICYTTP-PV-AN-3-108; level 3, CICYTTP-PV-AN-3-107 
(Fig. 2.2). 

Description. An incomplete presacral vertebra (CICYTTP- 
P\/-AN-3-107) with a smooth vertebral centrum, cotyle, 
and condyle dorso-ventrally flattened, and a well-defined 
precondilar constriction. Although transverse processes 
are not completely preserved, it is possible to observe that 
they are cylindrical in cross-section and posteriorly oriented. 
The postzygapophyses shows a rectangular contour. The 
specimen presents digestion signs. 

The specimen CICYTTP-PV-AN-3-108 corresponds toa 
fragment of a distal diaphysis of a humerus and CICYTTP- 
PV-AN-2-462 are two isolated phalanges, dorso-ventrally 
flattened, without diagnostic characteristics to mention. 
Comments. The specimens described are referred to Anura, 
based on osteological comparison (Bailon, 1999; Turazzini, 
2020). The fragmentary condition of the referred material 


does not allow a more accurate taxonomic assignment. 
Class REPTILIA Laurenti, 1768 
Superorder LEPIDOSAURIA Heckel, 1866 


Order SQUAMATA Oppel, 1811 
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Infraorder AMPHISBAENIA Gray, 1844 
Family AMPHISBAENIDAE Gray, 1865 


Genus Amphisbaena Linnaeus, 1758 


Type species. Amphisbaena fuliginosa Linnaeus, 1758. Early 
Pliocene—Recent. Panama, west Antilles, and South America 
(Brizuela & Albino, 2012; Midtgaard, 2023; Uetz et al, 2023). 


Amphisbaena sp. 
Figure 3.11 


Referred material. Two posterior trunk vertebrae, CICYTTP- 
PV/-R-3-109. 

Stratigraphic provenance. Level 1 (Fig. 2.2). 

Description. Two posterior trunk vertebrae (CICYTTP-PV-R- 
3-109), procelous, small, elongated, and slightly broken in 
the posterior margin of the neural arch. In the anterior view, 
the neural arch is low; the cotyle is dorsoventrally flattened, 
with an oval contour; the prezygapophyses are dorsally 
oriented. In the posterior view, the condyle is dorsoventrally 
flattened; the articulation zygantrum-zygosphene is absent. 
In the dorsal view, the prezygapophyses are anteriorly 
oriented, and have an oval contour; the prezygapophysial 
process is present; both specimens have an incipient neural 
spine. In the ventral view, the centrum is smooth, with two 
lateral foramina in the anterior part. In the lateral view, the 
synapophyses are subspherical. 

Comments. The absence of the zygantrum-zygosphene 
articulation and the presence of a prezygapophysial process 
allow the assignment of CICYTTP-PV-R-3-109 to 
Amphisbaenia (Hoffstetter & Gasc, 1969). The specimens 
are procelous, with depressed cotyle and condyle and 
without precondilar neck. These characteristics are common 
in trunk vertebrae. The narrow neural spine is characteristic 
of anterior trunk vertebrae (Hoffstetter & Gasc 1969), 


having a smooth and slightly concave dorsal surface of the 
neural arch, different from Lepostermon genus, which has a 
grooved surface and denticulated posterior margin of the 
neural arch (Kearney, 2003). Also, both specimens have 
sizes that exclude them from the genus Anops (Torres & 
Montero, 1998). 

In Argentina, eight species of the genus Amphisbaena 
have been recognized: A. angustifrons, A. bolivica, A. borelli, A. 
heterozonata, A. hiata, A. mertensii, A. plumbea, and A. prunicolor. 
The only species of the genus in Entre Rios Province is A. 
angustifrons (Avila et a/., 2013). It inhabits grasslands and 
savannahs in Buenos Aires, southern Santa Fe, Parana Delta 
System, Cordoba, and eastern Jujuy provinces (Montero et 
al, 2016). 


Suborder SERPENTES Linneaus, 1758 
Superfamily COLUBROIDEA Oppel, 1811 
Family COLUBRIDAE Oppel, 1811 or 
DIPSADIDAE Bonaparte, 1838 
COLUBRIDAE/DIPSADIDAE indet. 


Morphotype | 
Figure 3.12 


Referred material. A trunk vertebra, CICYTTP-PV-R-3-110. 
Stratigraphic provenance. Level 1 (Fig. 2.2). 

Description. A vertebra with a centrum longer than wider, 
the neural canal is high and a little wider than the cotyle. 
On both sides of the cotyle, the presence of paracotylar 
foramina is observed and the condyle is subcircular. The 
neural spine is incomplete, but it is possible to infer signifi- 
cant anteroposterior development starting behind the 
zygosphene and ending just at the posterior edge of the 
neural arch. The zygosphene is thin and the zygantrum has 


two well-developed zygomatic articular facets. The left 


Figure 3. 1, CICYTTP-PV-P-3-103,right lateral and anterior views. 2, CICYTTP-PV-P-2-465, labial view. 3, CICYTTP-PV-P-2-465, labial view. 
4, CICYTTP-PV-P-3-104, occlusal view. 5, CICYTTP-PV-R-2-459, lateral and oclussal views; scale 1-5= 1 mm. 6, CICYTTP-PV-AN-3-106, 
anterior and dorsal views. 7, CICYTTP-PV-AN-3-105, ventral view. 8, CICYTTP-PV-AN-2-468, medial view. 9, CICYTTP-PV-AN-2-461, medial 
view. 10, CICYTTP-PV-AN-3-107, dorsal and ventral views; scale 6—10= 2 mm. 11, CICYTTP-PV-R-3-109, ventral and dorsal views. 12, 
CICYTTP-PV-R-3-110, ventral and dorsal views. 13, CICYTTP-PV-R-3-111, ventral and dorsal views; scale 11—13= 1 mm. 14, CICYTTP-PV-A- 
2-457, anterior view. 15, CICYTTP-PV-A-2-458, anterior view. 16, CICYTTP-PV-M-2-452, dorsal view of movible plate. 17, 
CICYTTP-PV-M-2-452, fixed plate in dorsal view. 18, CICYTTP-PV-M-2-453, oclusal view; scale 14—18= 5 mm. 19, CICYTTP-PV-M-2-455, 
occlusal view; scale= 0.5 mm. 20, CICYTTP-PV-M-2-454, occlusal view; scale= 1 mm. 
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prezygapophyseal process is broken. The right prezy- 
gapophyseal process is preserved, projected anterolaterally, 
and has an acute apex. The prezygapophyses have an oval 
and elongated contour and the postzygapophyses have an 
oval contour. The hemal keel is thin, well-defined along the 
entire centrum, and widened in the anterior part; the lateral 
margins are straight and the diapophyses and parapophy- 
ses are broken. Nevertheless, it is possible to determine 
that they were separated. There is no evidence of a well- 
defined precondylar constriction in the specimen. 

Comments. The zygosphene-zygantrum articulation and 
well-developed prezygapophyseal processes are charac- 
teristics of snake vertebrae (Hoffstetter & Gasc, 1969). The 
centrum is longer than it is wider. The thin zygosphene, 
zygosphene-zygantrum joint, well-developed prezy- 
gapophyseal processes, differentiated diapophysis and 
parapophysis, and paracotylar foramina permit the assign- 
ment of this specimen to Colubroidea (Hoffstetter & Gasc, 
1969; Albino & Montalvo, 2006). The absence of hypapoph- 
ysis, haemapophyses, and lymphapophyses allow the as- 
signment of the vertebra to a trunk region (Hoffstetter & 
Gasc, 1969). The absence of the hypoapophysis excludes 
the assignment of this specimen to Viperidae and Elapidae 
(Hoffstetter & Gasc, 1969; Albino & Montalvo, 2006). Thus, 
CICYTTP-PV-R-3-110 could be assigned to the Colubridae 
or Dipsadidae family, both present in Argentina (Williams et 
al, 2021). Regarding diversity, there are 36 species regis- 
tered in Entre Rios Province belonging to the aforemen- 


tioned families (Williams et a/., 2021). 


COLUBRIDAE/DIPSADIDAE indet. 
Morphotype II 
Figure 3.13 


Referred material. Trunk vertebra, CICYTTP-PV-R-4-553; 
three trunk vertebrae, CICYTTP-PV-R-3-111; trunk vertebra, 
CICYTTP-PV-R-3-858. 

Stratigraphic provenance. Levels 1, CICYTTP-PV-R-4-553; 
level 2, CICYTTP-PV-R-3-111; level 3, CICYTTP-PV-R-3- 
858 (Fig. 2.2). 

Description. All vertebrae are short and small, with the 
vertebral centrum longer than wider. The zygosphene is 


preserved in five specimens. It is thin, has a slightly straight 
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outline in the dorsal view, and is ventrolaterally oriented. 
The zygosphene-zygantrum joint is present in all 
specimens. The condyle and cotyle are circular and the 
cotyle projects caudally in all specimens. All vertebrae have 
an incipient precondylar constriction. In the ventral view, the 
hemal keel is prominent and well defined along the centrum, 
with subcentral grooves developed on each side of the 
hemal keel, and extending from the ventral margin of the 
cotyle to beyond the midline of the vertebral centrum. An 
anterior divergence of the vertebral centrum gives a slightly 
triangular outline. The neural canal is high and wider than 
the cotyle, the neural spines are broken in all vertebrae, but 
their base is uniform in width, and it extends from the 
posterior edge of the neural arch to behind the zygosphene. 
The vertebrae show paracotylar foramina on both sides of 
the cotyle and the prezygapophyseal process is not 
preserved. The prezygapophyses are only preserved in 
one specimen with an oval contour. The diapophyses and 
parapophyses are separated. 

Comments. The presence of the zygosphene-zygantrum 
joint and zygosphenes ventrolaterally oriented indicate that 
CICYTTP-PV-R-4-553, CICYTTP-PV-R-3-111, and CICYTTP- 
P\/-R-3-858 correspond to serpent vertebrae (Hoffstetter 
& Gasc, 1969; Conrad, 2008). According to Albino & Montalvo 
(2006), the Superfamily Colubroidea shows delicate 
vertebrae, thin zygosphene, differentiated diapophysis and 
parapophysis, paracotylar foramina, thin neural spine, and 
prezygapophyseal process. The presence of a hemal keel 
excludes the assignment to Viperidae and Elapidae 
(Hoffstetter & Gasc, 1969; Albino & Montalvo, 2006) and 
indicates that it corresponds to the trunk region of a taxon 
of Colubridae or Dipsadidae. These specimens present the 
same classification problem as CICYTTP-PV-R-3-110. 

The specimens CICYTTP-PV-R-4-553, CICYTTP-PV-R- 
3-111, and CICYTTP-PV-R-3-858 are considerably smaller 
than CICYTTP-PV-R-3-110. For that reason, it can be inferred 
that the latter probably belongs to different taxa. 


Class AVES Linnaeus, 1758 
Order GRUIFORMES Bonaparte, 1854 


Family RALLIDAE Refinesque, 1815 


Genus Gallinula Brisson, 1760 
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Type species. Gallinula chloropus Linnaeus, 1758. Late Pleistocene 
—Recent. Southern USA to southern South America (Pampa Region) 
(Olson, 1977; Taylor, 1996). 


Gallinula galeata (Linnaeus, 1758) 
Figure 3.14 


Referred material. Right tibiotarsus, CICYTTP-PV-A-2-457. 
Stratigraphic provenance. Level 1 (Fig. 2.2). 

Description. Fragment of a distal end of a right robust 
tibiotarsus. In the anterior view, a very wide supratendinal 
bridge is observed. The tendinal groove is deep, wide, and 
well-marked. The groove for peroneus profundus is well 
marked and begins just where the supratendinal bridge 
ends. The external condyle is big and approximately twice 
as wide as the internal condyle, which is broken at its 
proximal portion. The internal condyle shows a notch that 
extends to its midline. The anterior intercondylar fossa is 
deep but narrow, longer than wider, and between the 
supratendinal bridge and the external condyle, there is a 
well-developed triangularly contoured protuberance. In the 
posterior view, the posterior intercondylar sulcus is longer 
than wider. In the lateral view, the lateral condyle has a 
smooth impression. 

Comments. According to Livezey (1998), a deep tendinal 
groove, a rounded lateral condyle, an internal condyle, 
slightly notched distally, a well-developed external ligamen- 
tal prominence, a slightly-developed and caudally-rounded 
trochlea cartilaginis tibialis, an external condyle more cranially 
prominent than an internal condyle are characteristics of 
genus Gallinula. The fossil is indistinguishable from speci- 
mens of the species Gallinula galeata (see Supplementary 
Data $1). 

Gallinula galeata is distributed throughout the central 
and northwestern region of Argentina, from Jujuy to the 
northernmost part of La Pampa provinces (Taylor, 1996) 
and it is the only species with South American distribution 
(Remsen et a/., 2023). It frequents a wide range of natural 
and artificial freshwater wetlands with lush emergent 
vegetation, rivers, streams, canals, lakes, ponds, and 
swamps. It is tolerant to a wide variety of climatic conditions 


but vulnerable to freezing temperatures (Taylor, 1996). 


Order TINAMIFORMES Huxley, 1872 


Family TINAMIDAE Gray, 1840 


Genus Wothura Wagler, 1827 


Type species. Tinamus boraquira Spix, 1825. Late Miocene—Recent. 
Eastern and central South America, occupying the Center-South of 
Brazil, Uruguay, and up to the northern limits of Patagonia, 
Argentina (Cabot, 1992; Cenizo et al, 2012). 


Nothura cf. maculosa 
Figure 3.15 


Referred material. Left tibiotarsus, CICYTTP-PV-A-2-458. 
Stratigraphic provenance. Level 2 (Fig. 2.2). 

Description. In the anterior view of the tibiotarsus, the 
distal end shows the tendinal groove in medial position. The 
external condyle is slightly wider and larger than the internal 
condyle. In the lateral view, the external condyle is oval and 
the internal condyle has a rounded contour. The anterior 
intercondylar fossa is well marked and wide. In the lateral 
view, a well-developed crest along the entire edge of the 
medial condyle is noticeable. The supratendinal bridge is not 
preserved. The epicondyle is developed and exposed in 
anterior view. 

Comments. The external condyle, larger than the internal 
one, and the tendinal groove in medial position are 
characteristics of Tinamidae (Bertelli, 2002). The internal 
condyle, slightly larger than the external one, indicates that 
the specimen does not belong to the genera Crypturellus, 
Rhynchotus, Eudromia, or Tinomotis, for which this condition 
is more conspicuous (Bertelli, 2002). The first of the 
aforementioned conditions is present in the genus Nothura, 
a common genus represented in the north and east of 
Argentina by NW. maculosa and WN. darwinii(see Remsen et al, 
2023). CICYTTP-PV-A-2-458 was compared with the 
available comparative material (4. maculosa) and resulted 
indistinguishable. As the specimen is incomplete, it can be 
tentatively assigned as WV. maculosa. 

Nothura maculosa is distributed in the east of Brazil, 
Uruguay, Paraguay, and from almost all the north of 
Argentina to the northern limits of Patagonia. It has a 
subtropical distribution and inhabits temperate areas, 
lowlands, grasslands, savannahs, and semi-arid environ- 
ments (Cabot, 1992). 
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Class MAMMALIA Linnaeus, 1758 
Superorder XENARTHRA Cope, 1889 
Order CINGULATA Illiger, 1811 
Family DASYPODIDAE Gray, 1821 


Genus Dasypus Linnaeus, 1758 


Type species. Dasypus novemcinctus Linnaeus, 1758. Pleistocene— 
Recent. Southern Paraguay, southern Brazil, Uruguay, and north- 
eastern Argentina including Entre Rios and Corrientes provinces, and 
the southwest of the province of Buenos Aires (Vizcaino et al, 1995; 
Abba & Superina, 2016; Abba et al, 2019). 


Dasypus hybridus Desmarest, 1804 
Figure 3.16-3.17 


Referred material. A movable and two fixed osteoderms, 
CICYTTP-PV-M-2-452. 

Stratigraphic provenance. Level 1 (Fig. 2.2). 

Description. The movable osteoderm is antero-posteriorly 
elongated, with a central figure delimited by two diverging 
sulci with three glandular foramina conferring a lageniform 
shape. On the posterior edge, there are four piliferous 
foramina. It is 14 mm long and 5 mm wide. 

One of the fixed osteoderms is complete. It is hexago- 
nal in shape with a subcircular central figure that occupies 
almost the entire surface. This figure is surrounded by five 
peripheral figures, with small perforations in the intersec- 
tions of the figure grooves. The second fixed osteoderm is 
hexagonal in shape and partially broken. The central figure 
occupies almost the entire surface, and it is surrounded by 
four peripheral figures. In the grooves between the periph- 
eral figures and the central figure, there are four glandular 
foramina. The dimensions of the fixed osteoderm (based on 
the complete specimen) is 6 mm long and 5 mm wide. 
Comments. According to Soibelzon et al. (2015), fixed os- 
teoderms with hexagonal contours with a large central 
figure occupying almost the entire surface and small pe- 
ripheral figures, and movable osteoderms with a central 
figure delimited by two diverging sulci towards the back, 
with a lageniform appearance are characteristics of 
species of the subfamily Dasypodinae, currently repre- 
sented by the genus Dasypus (Teta et a/., 2018). In north- 
western Argentina, there are currently two species: D. 


hybridus and D. novemcinctus (Abba et a/., 2019; Varela et al, 
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2019). In the latter, the movable osteoderm is proportion- 
ally more elongated than in D. hybridus (see Vickaryous & 
Hall, 2006; Soilbelzon et a/,, 2015; Fig. 5). In addition, the 
measurements obtained of the elements here described 
are similar to those of D. hybridus (Soibelzon et al, 2015). The 
fixed osteoderms are similar to the posterior ones in the D. 
hybridus carapaces observed, thus, it can be inferred that 
this specimen could correspond to this part of the carapace. 

Dasypus hybridus is distributed from southern Paraguay, 
southern Brazil, Uruguay, and north-eastern Argentina 
including Entre Rios and Corrientes provinces, to the 
southwest of the Buenos Aires Province. It inhabits 
grasslands in temperate-humid areas (Abba & Superina, 
2016; Abba et al, 2019). 


Order RODENTIA Bowdich, 1821 
Suborder HYSTRICOMORPHA Brandt, 1855 
Superfamily OCTODONTOIDEA Waterhouse, 1839 
Family CTENOMYDAE Lesson, 1842 


Genus Ctenomys de Blainville, 1826 


Type species. Ctenomys brasiliensis de Blainville, 1826. Pliocene— 
Recent. The genus is distributed from Peruvian highlands and the 
Brazilian state of Rond6nia in the north (11°S) to Tierra del Fuego 
Province in the south, and from the Atlantic to the west coast 
(Bidau, 2015; Maestri & Patterson, 2021). 


Ctenomys sp. 
Figure 3.18 


Referred material. Fragment of left mandible, CICYTTP-PV- 
M-2-453; right pelvic girdle, CICYTTP-PV-M-3-112. 
Stratigraphic provenance. Level 1, CICYTTP-PV-M-2-453; 
level 2, CICYTTP-PV-M-3-112 (Fig. 2.2). 
Description. The fragment of the left mandible preserves 
an alveolus kidney-shaped of p4 (CICYTTP-PV-M-2-453). 
A right pelvic girdle fragment (CICYTTP-PV-M-3-112) 
with part of the ilium, the horizontal ramus, and part of the 
descending ramus is preserved. The acetabulum is 
subcircular. The border of the acetabulum in the pubis is 
broken. The iliac tubercle is low and poorly developed. 
Comments. The kidney-shaped alveolus of CICYTTP-PV-M- 
2-453 allows the assignment to the genus Ctenomys (see 
Ortiz et al, 2011, fig. 2; 2012, fig. 9; Scheifler et a/, 2012, 
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fig. 2; Udrizar Sauthier et a/, 2020). The poorly-developed 
iliac tubercle and the size of the specimen are consistent 
with specimens of the genus Ctenomys observed in the 
available comparative material. The fragmentary state of 
the specimens and the diversity of the genus prevents a 
more specific assignment. 

Ctenomys is distributed from the south of Pert to the 
south of Argentina, including northern Tierra del Fuego, 
Antartida e Islas del Atlantico Sur Province, and from sea 
level to 4,000 meters (Freitas, 2016; Maestri & Patterson, 
2021). In Entre Rios Province there are two species of 
Ctenomys, C. rionegrensis and C. pearsoni (Tomasco & 
Caraballo, 2019a, 2019b). These inhabit sandy patches 
distributed among grasslands, forests, and dunes. Only C. 
rionegrensis inhabits southwestern Entre Rios Province 
(Tomasco & Caraballo, 2019a). 


Order CRICETIDAE Fischer, 1817 
Suborden MYOMORPHA Brants, 1855 
Superfamilia MUROIDEA Illiger, 1811 

Subfamily SIGMODONTINAE Wagner, 1843 


Genus Calomys Waterhouse, 1837 


Type species. Mus bimaculatus Waterhouse, 1837. Early Pleistocene 
—Recent. Inhabits dry vegetation areas and has a wide distribution 
in southern South America, from the Venezuelan Llanos to the 
southern limit of the Argentinian Chaco, southern Brazil, and, in 
northern South America, in the llanos of Colombia and Venezuela 
and islands of the Venezuelan coast (Pardifias et a/, 2002; Almeida 
et al, 2007; Salazar-Bravo, 2015). 


Calomys sp. 
Figure 3.19 


Referred material. An isolated left m3, CICYTTP-PV-M-2- 
455, 

Stratigraphic provenance. Level 1 (Fig. 2.2). 

Description. In the occlusal view, it has a subcircular outline. 
Metaconid and protoconid are opposite. The entoconid and 
hypoconid are fused. The molar has three roots preserved 
and two are complete. 

Comments. The specimen described shows a circular 
occlusal contour, similar to that of the Calomys specimens 


observed in collections and in the literature (Ortiz et al, 


2012; Pardifas et al, 2014). The isolated condition of the 
specimen does not allow the assignment to a species level. 

The genus has a wide distribution in Argentina, from 
southern Patagonia in northern Tierra del Fuego, Antartida 
e Islas del Atlantico Sur provinces to northern Jujuy 
Province. Three species inhabit Entre Rios Province: Calomys 
laucha, C. musculinus, and C. callidus. Only C. laucha and C. 
musculinus are present in the northwest of Entre Rios 
(Gomez Villafanhe et al, 2019). 


Genus NWecromys Ameghino, 1889 


Type species. Necromys conifer Ameghino, 1889. Pleistocene— 
Recent. Inhabit open areas north and south of Amazonia and in 
Andean grasslands (D’Elia et a/,, 2008; Teta et a/, 2013; Stutz et al, 
2017; Boroni et al, 2020). 


Necromys sp. 
Figure 3.20 


Referred material. An isolated right m2, CICYTTP-PV-M-2- 
454. 

Stratigraphic provenance. Level 1 (Fig. 2.2). 

Description. An isolated and worn right m2. In occlusal view, 
it shows a rectangular outline. The molar cuspids are 
alternated. The hypoflexid and mesoflexid are well marked 
and deep. The posterior cingulum is well developed and is 
parallel to hypoconid and entoconid, with a well-marked and 
deep mesolophid. 

Comments. The specimen described shows a circular 
occlusal contour, similar to that of the Wecromys specimens 
observed in collections and in the literature (Teta et al, 
2013; Stutz et al, 2017; Boroni et a/, 2020). The isolated 
condition of the specimen does not allow the assignment to 
a species level. 

In Argentina there are six species, Vecromys amoenus, N. 
lactens, N. lasiurus, N. lenguarum, WN. lilloi, and N. obcurus 
(Bauni et a/, 2021) and they are characteristic of grasslands. 
Particularly, the species close to the study area, WV. /asarius 
and WV. obcurus, also frequent gallery forests and areas near 
lagoons and water courses (Pardinas et a/, 2017). 

In Argentina, the fossil record of the genus Necromys 
covers the northeast of the country (Tucuman Province) and 


center (Buenos Aires Province), from the Late Pleistocene— 
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Late Holocene period (Teta et a/, 2013; Pardinas et al, 
2015). The specimen described here correspond to the first 
fossil record of the genus in a paleontological site in Entre 
Rios Province. Furthermore, it is a contribution to the 


paleobiogeography of the genus. 


SIGMODONTINAE indet. 


Referred material. Isolated left m2, CICYTTP-PV-M-2-456. 
Stratigraphic provenance. Level 2, CICYTTP-PV-M-2-456 
(Fig. 2.2). 

Description. A left m2 with a rectangular outline. The molar 
cuspids are opposite. The posterior cingulum is short, with 
an oval contour and a well-developed posterolophid. 
Comments. The shape and size of the specimen indicate 
that they can be assigned to Sigmodontinae (see Ortiz et al, 
2011, 2012; Udrizar Sauthier et a/, 2020). The isolation of 


the specimens prevents a more specific assignment. 


DISCUSSION 
Paleontological remarks on the Molino Doll locality 
Before this study, there have been no Quaternary 
ichthyological records in paleontological sites from Entre 
Rios Province (see Ferrero et a/., 2017, 2019). There have 
been records only of siluriform and characiform fishes in 
archaeological sites, dated >3,000 “C years BP (Late 
Holocene) (Bonomo et al, 2010; Ottalagano et a/, 2015; 
Bastourre & Apolinaire, 2017; among others). These remains 
correspond mainly to Silurifomes and Characiformes fishes 
that were consumed as part of the diet of aboriginal groups 
in the area (Bonomo, 2012). The Quaternary fossil records of 
synbranchids in Argentina are scarce, represented by few 
fossil remains from the Late Pleistocene in Buenos Aires 
Province and the Early Holocene in Formosa Province 
(Bogan et al, 2012 and references therein). The remains 
described here and assigned to Synbranchus sp. constitute 
the first fossil record from Quaternary in Entre Rios and 
contribute to the knowledge of its paleodistribution 
during the Early Holocene, extending it to the southern 
Mesopotamian Region of Argentina (northwestern Entre 
Rios Province). The other fish taxa studied and described 
correspond to Characidae, Cichlidae, Characiformes, and 


other indeterminated Teleostei and constitute the first 
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non-archaeological paleoichthyological record of these taxa 
from Quaternary in Mesopotamian Region. 

In South America, the anuran fossil records are among 
the most incomplete and sporadic among vertebrates, 
characterized by disarticulated and fragmentary remains 
(Barcelos & dos Santos, 2022). In Argentina, the Quaternary 
fossil records are mainly in Buenos Aires Province and 
correspond to hyperossificated cranial and postcranial 
bones of Bufonidae and Ceratophryidae, and other groups 
less represented as Hylidae, in sediments from Middle and 
Late Pleistocene (Turazzini, 2020; Barcelos & dos Santos, 
2022; and references therein). The genus Rhinella is 
recorded in the Early—Late Pliocene and the Early—Late 
Pleistocene of Buenos Aires Province, the Pliocene of 
Cordoba Province, and Late Pliocene of Jujuy Province (Ortiz 
et al, 2012; Pérez-Ben et al, 2014, 2019a, 2019b; Cruz et al, 
2017; Turazzini, 2020). Thus, the specimens described and 
tentatively assigned in this work represent the first ones for 
the Entre Rios Province and also the first ones for the Early 
Holocene in Argentina. Regarding the genus Odontophrynus 
and Physalaemus, they are recorded in the Middle—Late 
Pleistocene and in the Late Pleistocene of Buenos Aires 
Province, respectively (Turazzini et a/, 2016; Turazzini, 
2020). Thus, the specimens reported and described herein 
are the first records of these taxa for Entre Rios Province 
and for the Early Holocene in Argentina. In this context, 
these records constitute an important contribution to the 
paleoherpetological Quaternary knowledge of the anuran 
diversity that inhabited the region (southern Mesopotamian, 
Argentina). Besides, it is important due to the scarce fossil 
anuran reports from the beginning of the Holocene (see 
Barcelos & dos Santos, 2022). 

In Argentina, the fossil records of Amphisbaena were 
reported for the Pliocene to Late Pleistocene (Torres & 
Montero, 1998; Scanferla et a/, 2006; Brizuela & Albino, 
2012), all of them in Buenos Aires Province. Other 
amphisbaenid remains, assigned to Anops kingii, were 
recovered from the Late Pleistocene in northwestern 
Buenos Aires Province (Agnolin & Jofré, 2011). Regarding 
Holocene records, Amphisbaena was recorded from an 
archaeological site in northwestern Argentina (Kligman & 
Albino, 2007 in Agnolin & Jofré, 2011). Thus, the record of 


Amphisbaena sp. reported here is the first one for Entre 
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Rios Province and constitutes a contribution to the 
paleobiogeographic distribution of the genus with scarce 
fossil records, extending it to the southern Mesopotamian 
Region. 

There are numerous fossil records of snakes in the 
Pampean Region (Albino & Brizuela, 2014). The oldest 
records of colubrids come from the Pliocene (Albino & 
Quintana, 1992; Scanferla & Agnolin, 2016). Several Early 
to Middle Pleistocene records were also obtained (Scanferla 
et al, 2005, 2009; Scanferla, 2006; Brizuela & Albino, 2012; 
Brizuela et al, 2015). Holocene snake fossil records come 
from archaeological sites such as the Cueva Tixi (Buenos 
Aires Province), corresponding to the Late Pleistocene— 
Early Holocene period (Albino, 1999). Thus, the fossils 
reported here constitute the first Quaternary fossil record 
of colubrids outside of Buenos Aires Province. Also, these 
specimens contribute to the Quaternary herpetological 
fossil record knowledge of Entre Rios, restrictive to 
Testudines at present (see Ferrero et a/,, 2019, 2022). 

The bird's fossil records in Entre Rios Province come 
from Neogene units corresponding to the Late Miocene 
(Diederle & Noriega, 2013; Schmidt et a/, 2020), from the 
Salto Ander Egg Formation (Late Pleistocene) (Noriega & 
Tonni, 2007; Ferrero et a/., 2017) and from archaeological 
sites (Bonomo et al, 2011; Bastourre & Apolinaire, 2017; 
among others). The specimens described here constitute 
the first records of birds from the Holocene in Entre Rios 
Province in a non-archaeological context. 

Concerning the mammalian fossil records, remains of 
Dasypus hybridus are commonly recovered in archaeological 
sites near the Parana river and tributaries in Entre Rios 
Province (Vizcaino & Bargo, 1993; Bonomo et al., 2010). 
Regarding the genus Ctenomys, it is recorded in Entre Rios 
Province from the Late Pleistocene (Ferrero et a/,, 2017) and 
Late Holocene (Bastourre & Apolinaire, 2017). With regard 
to Calomys and Necromys, they are the first fossil record of 
these genus in the province. In this framework, all mammals 
described here are first records from the Early Holocene 


in Entre Rios Province. 


Faunistic composition and taphonomical remarks 
The richness, with at least 15 identified taxa to or below 


family level, and the abundance of small vertebrates found 


in the stratigraphic section sampled make this a unique 
microvertebrate fossil assemblage in comparison with other 
fossiliferous Quaternary fluvial units outcropping in the 
area (see Ferrero et al, 2017; Ferrero & Noriega, 2023). The 
analyzed levels in the stratigraphic section of the Molino 
Doll locality are mainly silty and present fossils of the five 
major vertebrate groups (fishes, anurans, reptiles, birds, 
and mammals) (Tab. 1). Level 1 shows the greater number 
of identified taxa with all the major vertebrate groups 
represented and the largest number of specimens. A similar 
case is observed for level 2, but with a lower richness of taxa 
and abundance of remains recovered. Level 3 shows the 
lowest number of taxa and specimens, with only three 
groups represented (fishes, anurans, and reptiles). Birds and 
mammals are represented at levels 1 and 2. Birds are the 
least represented group with only two taxa recorded in the 
stratigraphic section (Tab. 1). In summary, we noticed that 
the richness of taxa decreases from the base to the top 
(Tab. 1). Likewise, the number of fish specimens decreases 
from level 1 to 3. 

Taphonomical aspects, such as the number of fossils 
and the taxonomic structure, the high degree of fracture 
and erosion, and the lack of evidence of digestion (see 
descriptions in the Systematic Paleontology section) indi- 
cate that the fossil assemblage in the Early Holocene unit 
analyzed in the Doll creek was the result, at least in part, of 
water transportation and subsequent accumulation within 
fluvial units (Badgley, 1986). Furthermore, the fragmented 
and isolated condition of the specimens could be attributed 
to sediment compaction, erosion resulting from surface 
exposure and water transport, as well as extraction and 
sieving methodologies. 

Considering field observations, the fossiliferous unit was 
formed by the sedimentary infilling of the alluvial valley in 
this area, and the structures and architecture suggest 
channel belts. In this sense, the water was the principal 
transport and selector agent of the fossil assemblage of the 
analyzed Holocene unit at the Molino Doll locality. 

In this work, the sedimentary unit is interpreted as a 
channel-fill where most of the specimens are autochtho- 
nous (Behrensmeyer, 1988). The presence of fishes indi- 
cates a death site in the channel or a short-distance 


transportation, while the record of the other groups of small 
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vertebrates (anurans, reptiles, birds, and rodents) indicate 
sporadic water flowing and reworking of banks and bedload 
sediments (Behrensmeyer, 1988). This inference is consis- 
tent with the ecological and paleoenvironmental require- 
ments of mollusk faunal assemblage recovered from the 
unit, e.g., Pomacea and Heleobia, and fossil diatoms, e.g., 
Diploneis sp., Navicula peregrina, Synedra sp., Nitzchia sp., 
among others, which inhabit lagoons and semipermanent 
streams with abundant floating vegetation (Pérez Pincheira 
et al, 2018; Zilli et a/, 2019). The scarcity of medium-size 
specimens (sensu Aradjo-JGnior & Porpino, 2011 in Aratjo- 
JGnior et al, 2013) in samples might have been due toa 
low-load capacity of the fluvial system to transport bigger 
ones, commonly associated with that kind of environments. 
The only medium-size taxon found in the assemblage 
corresponds to Dasypus hybridus, represented only by small 
osteoderms. In this regard, probably the quantitative and 
taxonomic differences between the levels (see Tab. 1) were 
established by the transport capacity of the system over 
time and not by their absence in the area. In this context, 
we highlight the need to increase sampling efforts in these 
stratigraphic sections and to continue geo-stratigraphic 


studies. 


Comparative aspects between the analyzed assemblage 
from the Molino Doll locality and previous Holocene 
records 

The fauna found in the analyzed stratigraphic section at 
the Doll creek presents differences with those in Holocene 
archaeological sites in southern Mesopotamia. However, 
genera such as Dasypus and Ctenomys are recorded in 
both (see Bastoure & Apolinaire, 2017). Most of the taxa 
identified in the archaeological sites near the studied area 
belong to medium and large-sized vertebrates, mainly 
mammals and fishes, which provided more resources (e.g, 
food and skins) to aboriginal groups (Bonomo et a/., 2011; 
Politis et a/, 2011). The poor coincidence between the fauna 
registered in archaeological sites and the paleochannel 
studied is conditioned, in the first place, by the collecting 
action of hunter-gatherer groups (Bonomo et al., 2011; 
Politis et a/, 2011; Ottalagano et al, 2015). Secondly, due to 
biases in the collection and disposal of sediments without 


clearly visible faunal remains of vertebrates. Also, it is 
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important to mention that there is a great temporal 
difference between radiocarbon dates of the archaeological 
sites, less than 3,000 “C years BP (Late Holocene; Bonomo, 
2012) and the analyzed Holocene section at the Molino 
Doll locality, which is close to 10,000 ™“C years BP (Early 
Holocene). Also, to this day, there has been no evidence of 


aboriginal presence during the Early Holocene in the area. 


Paleoenvironmental and paleoclimatological remarks 

The fossiliferous assemblage recovered from the 
stratigraphic Holocene section in the Molino Doll locality 
presents taxa characteristic of lotic or semi-lentic environ- 
ments, such as lagoons or sporadic streams (Synbranchus 
sp., Physalaemus sp., Gallinula galeata, Cichlidae indet.), 
others with clear grasslands and savannah affinities 
(Amphisbaena sp., Nothura cf. maculosa, Ctenomys sp., 
Calomys sp., and Necromys sp.) and others with abundant 
precipitation preferences (Dasypus hybridus). In view of this 
diversity and its ecological requirements (see Comments in 
Systematic Paleontology), it can be inferred that the climatic 
conditions in the studied area during the beginning of the 
Early Holocene were similar to the present ones, with a 
temperate-warm and humid climate with abundant rainfall, 
and the presence of lotic or semi-lentic environments with 
grassland developments. This scenario is consistent with 
previous inferences, taking into account several proxies, 
such as gastropods, ostracods, and diatoms, which have 
provided useful paleoclimatic and paleoenvironmental 
data (Pérez Pincheira et a/, 2018; Zilli et a/, 2019). These 
studies, combined with our paleofaunistic results and the 
composition of the matrix of the unit, mainly composed of silt 
and clay (see Behrensmeyer, 1988), would indicate that the 
analyzed Holocene stratigraphic section displays charac- 
teristics of slow currents of water and abundant floating 
and submerged vegetation. 

In consonance with the preceding fossil data and 
considering the stratigraphic position and thickness of the 
analyzed section, we assume a relatively short time of 
deposition period at the beginning of the Holocene, around 
10,000-9,000 “C years BP, based on the radiocarbon ("*C) 
data obtained. This timeframe is consistent with water 
availability and a rise in the base level in an old Parana Delta 
(Stieffel Jr., 2019). 
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CONCLUSIONS 

This work presents an unprecedented paleofaunal as- 
semblage comprising the five major groups of vertebrates 
(fishes, anurans, reptiles, birds, and mammals) correspon- 
ding to the Early Holocene, located in Entre Rios Province, 
southern Mesopotamian Region, Argentina. 

The faunistic richness reported and the preliminary 
taphonomical analysis provide evidence of a combination of 
environments, including savannahs, grasslands, and fluvial- 
lacustrine environments with vegetation cover, such as 
lagoons and semipermanent watercourses. These charac- 
teristics resemble the current conditions in the area, as 
suggested by previous studies. 

The Doll creek paleochannel constitutes a new Early 
Holocene fossiliferous locality in Argentina with new and 
novel records of vertebrates in the area, showing a 
promising potential of fossil preservation and improving our 
paleontological knowledge. Also, it is an important site to 
understand the changes in the recent past in transitional 
periods to current climatological conditions. 


ACKNOWLEDGMENTS 

The authors thank M. G. Gottardi (CICYTTP-CONICET-Prov.E-R.- 
UADER), P. Teta, S. Lucero (MACN), G. Turazzini (FCEyN-UBA), S. 
Bogan (FFA), A. Pautasso and L. Leiva (MPCNFA), and S. Brizuela 
(UNMdP) for allowing us access to the collections under their care. 
We also thank A. F. Ozuna, J. |. Noriega (CICYTTP-CONICET-Prov.E- 
R.-UADER), G. Turazzini, S. Bogan and A. Scanferla (FFA) for their 
help in the preliminary determination of some remains. We thank G. 
|. Schmidt, E. R. Vallone, and D. Brandoni (CICYTTP-CONICET-Prov.E- 
R.-UADER) for their field assistance; Margarita Herman for her 
assistance in language review; Piedras Blancas people; our 
laboratory colleagues for their discussions and advice. The 
comments and suggestions of two anonymous reviewers and PE- 
APA editorial team improved the original manuscript. Also, we 
acknowledge Sci-Hub. This research was partially supported by 
Consejo Nacional de Investigaciones Cientificas y Técnicas 
(CONICET, Argentina) (PICT-2020-03591, PIP-CONICET-3036) and 
Universidad Aut6noma de Entre Rios (Argentina) (project PIDAC 
UADER-459/18). 


REFERENCES 

Abba, A. M. & Superina, M. (2016). Dasypus hybridus (Cingulata: 
Dasypodidae). Mammalian Species, 48, 10-20. 
https://doi.org/10.1093/mspecies/sew001 

Abba, A. M., Torres, R. M., & Superina, M. (2019). Dasypus hybridus. 
In SAyYDS—SAREM (Eds.), Categorizacién 2019 de los mamiferos 
de Argentina segun su riesgo de extincion. Lista Roja de los 
mamiferos de Argentina. Accessed 10 June 2023 from 
http://cma.sarem.org.ar 

Agnolin, F. L. & Jofré, G. (2011). Nuevos registros de Squamata 
(Reptilia) para el Pleistoceno superior del norte de la provincia 


de Buenos Aires, Argentina. Papéis Avulsos de Zoologia, 51(4), 
49-58. 

Albino, A. M. (1999). Serpientes del Sitio Arqueologico Cueva Tixi 
(Pleistoceno tardio—Holoceno), provincia de Buenos Aires, 
Argentina. Ameghiniana, 36(3), 269-273. 

Albino, A. M. & Brizuela, S. (2014). An overview of the South 
American Fossil Squamates. The Anatomical Record, 297, 349- 
368. https://doi.org/10.1002/ar.22858 

Albino, A. M. & Montalvo, C. |. (2006). Snakes from the Cerro Azul 
Formation (Upper Miocene), Central Argentina, with review of 
fossil viperids from South America. Journal of Vertebrate 
Paleontology, 26, 581-587. http://dx.doi.org/10.1671/0272- 
4634(2006)26[581:SFTCAF]2.0.CO;2 

Albino, A. M. & Quintana, C. A. (1992). Los Colubridae (Reptilia: 
Serpentes) del Chapadmalalense y Uquiense (Plioceno tardio— 
Pleistoceno temprano?) de la provincia de Buenos Aires. 
Ameghiniana, 29, 125-133. 

Almeida, F. C., Bonvicino, C. R., & Cordeiro-Estrela, P. (2007). 
Phylogeny and temporal diversification of Calomys (Rodentia, 
Sigmodontinae): Implications for the biogeography of an 
endemic genus of the open/dry biomes of South America. 
Molecular Phylogenetics and Evolution, 42, 449-466. 

Almirén A. E., Casciotta, J., Ciotek, L., & Giorgis, P. (2015). Guia de los 
peces del Parque Nacional Pre-Delta. Administraci6n de Parques 
Nacionales. 

Ameghino, F. (1889). Contribucién al conocimiento de los mamiferos 
fdsiles de la RepUblica Argentina. Actas de la Academia Nacional 
de Ciencias en Cordoba, 6, 1—1027. 

Apolinaire, E., Bastourre, L., & Costa Angrizani, R. (2015). 
Arqueologia de las tierras altas de Entre Rios: primeros 
resultados de las prospecciones en el interior del departamento 
Gualeguay. /ntersecciones en Antropologia, 17,91-—107. 

Aquino, L., Reichle, S., Silvano, D., & Langone, J. (2004). Physalaemus 
albonotatus. The IUCN Red List of Threatened Species. Accessed 
on 10 August 2023 from https://www.iucnredlist.org/ 

Aratjo-Junior, H. |. & Moura, G. J. B. (2014). Anuros (Amphibia, Anura) 
do Pleistoceno Final—Holoceno Inicial de Itapipoca, Estado de 
Ceara, Brasil: taxonomia, paleoecologia e tafonomia. Revista 
Brasileira de Paleontologia, 17, 373-388. 
https://doi.org/10.4072/rbp.2014.3.08 

Aratjo-Junior, H. |., Porpino, K. 0., Ximenes, C. L., & Bergqvist, L. P. 
(2013). Unveiling the taphonomy of elusive natural tank 
deposits: a study case in the Pleistocene of northeastern Brazil. 
Palaeogeography, Palaeoclimatology, Palaeoecology, 378, 52-74. 
http:// dx.doi.org/10.1016/j.palaeo.2013.04.001 

Arias J. D., Demonte, L. D., Miquelarena, A. M., Protogino, L. C., & 
Lopez, H. L. (2013). Lista de peces de la provincia de Entre Rios. 
ProBiota, FCNyM, UNLP, Serie Técnica y Didactica, 22, 1-19. 

Arratia, G. (2001). The sister-group of Teleostei: consensus and 
disagreements. Journal of Vertebrate Paleontology, 21, 767-773. 

Auffenberg, W. (1963). The fossil snakes of Florida. Tulane Studies in 
Zoology, 10, 131-216. 

Avila, L. J., Martinez, L. E., & Morando, M. (2013). Checklist of lizards 
and amphisbaenians of Argentina: an update. Zootaxa, 3616, 
201-238. http://dx.doi.org/10.11646/zootaxa.3616.3.1 

Badgley, C. (1986). Counting individual in mammalian fossil 
assemblages from fluvial environments. Palaios, 1, 328-338. 

Baez, A. M. & Nicoli, L. (2004). Bufonid toads fromthe Late Oligocene 
beds of Salla, Bolivia. Journal of Vertebrate Paleontology, 24, 73- 
79. https://doi.org/10.1671/1900-6 

Bailon, S. (1999). Différenciation ostéologique des anoures 


55 


Yo § 
APA | Publicacion Electronica - 2024 - Volumen 24(2): 38-61 


(Amphibia, Anura) de France. In V. J. Desse & N. Desse-Berset 
(Eds.), Fiches d’ostéologie animale pour I‘archéologie (pp. 1-38). 
Centre de Recherches Archéologiques-CNRS. 

Barcelos, L. A. & dos Santos, R. O. (2022). The Lissamphibian Fossil 
Record of South America. Palaeobiodiversity and Palaeoenviron- 
ments, 103, 341-405. https://doi.org/10.1007/s12549-022- 
00536-0 

Bastourre, L. (2015). Estudios arqueofaunisticos en el Delta Superior 
del Parana: el Sitio Los Tres Cerros 1 (Provincia de Entre Rios, 
Argentina). Revista Chilena de Antropologia, 30, 109-115. 
https://doi.org/10.5354/0719-1472.2014.36282 

Bastourre, L. & Apolinaire, E. (2017). Estudios arqueofaunisticos en 
un contexto estratigrafico de las llanuras interior de Entre Rios: 
el sitio Laguna del Negro 1 (departamento Gualeguay, Argentina). 
Boletim do Museu Paraense Emilio Goeldo, Ciéncias Humanas, 12, 
453-471. http://dx.doi.org/10.1590/1981.81222017000200011 

Baumel, J. & Witmer, L. (1993). Osteology. In J. Baumel, A. King, J. 
Breazile, H. Evans, & J. Vanden Berge (Eds.), Handbook of Avian 
Anatomy: nomina Anatomica Avium. Publications of the Nuttall 
Ornithological Club, 23, 45-132. 

Bauni, V., Bertonatti, C., & Giacchino, A. (2021). Inventario Biologico 
Argentino: vertebrados (1st ed.). Fundacion de Historia Natural 
Félix de Azara. 

Behrensmeyer, A. K. (1988). Vertebrate preservation in fluvial 
channels. Palaeogeography, Palaeoclimatology, Palaeoecology, 63, 
183-199. https://doi.org/10.1016/003 1-0182(88)90096-X 

Bertelli, S. (2002). Filogenia del orden Tinamiformes (Aves: 
Palaeognathae) [Unpublished PhD thesis]. Universidad Nacional 
de Tucuman, Argentina. 

Betancur-R, R., Broughton, R. E., Wiley, E. O., Carpenter, K., Lopez, J. 
A., Li, C., Holcroft, N.I., Arcila, D., Sanciangco, M., Cureton Il, J. C., 
Zhang, F., Buser, T., Campbell, M. A., Ballesteros, J. A., Roa- 
Varon, A., Willis, S., Borden, W. C., Rowley, T., Reneau, P. C., 
Hough, D. J., Lu, G., Grande, T., Arratia, G., & Ortiz, G. (2013). The 
Tree of Life and a New Classification of Bony Fishes. PLOS Cur- 
rents Tree of Life, Edition 7. https://doi.org/10.1371/currents. 
tol.53ba26640dfOccaee75bb165c8c26288 

Bidau, C. J. (2015). Family Ctenomyidae. In J. L., Patton, U. F. J. 
Pardinas, & G. D’Elia (Eds.), Mammals of South America, 2. Rodents 
(pp. 818-877). University of Chicago Press. 

de Blainville, H. M. D. (1826). Sur une nouvelle espéce de Rongeur 
fouisseur du Brésil. Bulletin de la Societe Philomathique de Paris, 
3, 62-64. 

Bloch, M. E. (1795). Naturgeschichte der auslandischen Fische, 7, 
Germany, Morino and Co, Berlin, p. 144. 

Bogan, S., Zurita, A. E., Mihlo-Bolini, A. R., Suarez, P., Friedrichs, J., 
Lutz, A. |, & Friedrichs, J. (2012). Primer registro de 
Synbranchiformes (Teleostei) para el Holoceno Temprano de 
Argentina. Revista del Museo Argentina de Ciencias Naturales, 14, 
41-45. 

Bonaparte, C. L. (1835). Prodromus systematis ichthyologiae. Nuovi 
Annali delle Scienze naturali Bologna, 2(4), 181-277. 

Bonaparte, C. L. (1838). Synopsis vertebratorum systematis. Nuovi 
Annali Sciences Naturales Bologna, 1, 105-133. 

Bonaparte, C. L. (1854). Notes ornithologiques sur les collections 
rapportées en 1853 par M. A. Delattre. Mallet-Bachelier. 

Bonomo, M. (2012). Historia prehispanica de Entre Rios. Fundacion de 
Historia Natural Félix de Azara. 

Bonomo, M., Politis, G., & Castro, J. C. (2010). Primeros resultados de 
las investigaciones arqueologicas en el Delta Superior del 
Parana y su contribuci6n al atlas arqueoldgico de la provincia 


56 


de Entre Rios. Folio Historica del Nordeste, 
http://dx.doi.org/10.30972/fhn.0183412 

Bonomo, M., Politis, G., & Gianotti, C. (2011). Monticulos, jerarquia 
social y horticultura en las sociedades indigenas del Delta del 
Rio Parana (Argentina). Latin American Antiquity, 22(3), 297-333. 
http://www.jstor.org/stable/23072525 

Bonomo, M., Castro, J. C., & Silvia, C. B. (2014). Tecnologia y 
subsistencia en el Sitio Arqueologico Cerro Tapera Vazquez 
(Parque Nacional Pre-Delta, RepGblica Argentina). Cadernos 
do Lepaarq, 11,53-81. 

https://periodicos.ufpel.edu.br/index.php/lepaarq/article/view/3831 

Boroni, N. L., Perini, F. A., Boggiani, P., Sapiensa Almeida, L. E., 
Toledo, P. M., & Salles, L. O. (2020). Quaternary sigmodontines 
(Mammalia, Rodentia) from Serra da Bodoquena, Mato 
Grosso do Sul, Brazil. Historical Biology, 33(9), 1598-1623. 
https://doi.org/10.1080/08912963.2020.1722659 

Bowdich, T. E. (1821). An analysis of the natural classifications of 
Mammalia: for the use of students and travellers. J. Smith. 

Brandt, J. F. (1855). Beitrage zur nahern Kenntniss der Saugethiere 
Russland’s. Mémoires de I'Académie impériale des sciences de 
Saint Petersbourg, 7, 1-365. 

Brisson, M. J. (1760). Supplementum Ornithologie sive Citationes, 
descriptionesque antea omiss@ & species de novo adjecte, ad 
suaquaque genera redactz. Tome |, Bauche, Paris, France. 

Brizuela, S. & Albino, A. M. (2012). Los reptiles escamosos del 
Plioceno de la costa atlantica entre Mar del Plata y Miramar, 
provincia de Buenos Aires, Argentina. Revista de/ Museo 
Argentino de Ciencias Naturales, 14, 47-56. 

Brizuela, S., Cenizo, M. M., & Tassara, D. A. (2015). Reptiles 
escamosos (Squamata) del Pleistoceno Medio del Norte de la 
ciudad de Mar del Plata (provincia de Buenos Aires, Argentina). 
Cuadernos de Herpetologia, 29, 41-50. 

Brown, J. C. & Twigg, G. |. (1969). Studies on the pelvis in British 
Muridae and Cricetidae (Rodentia). Journal of Zoology, 158, 81— 
132: 

Brunetto, E., Ferrero, B. S., & Noriega, J. |. (2015). Late Pleistocene 
lithostratigraphy and sequences in the southwestern 
Mesopotamia (Argentina): evidences of the Last Interglacial 
Stage. Journal of South American Earth Sciences, 58, 111-128. 
http://dx.doi.org/10.1016/j.jsames.2014.12.003 

Burress, E. D. (2015). Ecological diversification associated with the 
pharyngeal jaw diversity of Neotropical cichlid fishes. Journal of 
Animal Ecology, 85, 302-313. 
https://dx.doi.org/10.1111/1365-2656.12457 

Burress, E. D., Duarte, A., Serra, W. S., Loureiro, M., Gangloff, M. M., 
& Siefferman, L. (2013). Functional diversification within a 
predatory species flock. PLoS ONE, 8, e80929. 

Burress, E. D., Duarte, A., Serra, W., & Loureiro, M. (2016). Rates of 
piscivory predict pharyngeal jaw morphology in a piscivorous 
lineage of cichlid fishes. Ecology of Freshwater Fish, 25, 590-598. 
https://doi.org/10.1111/eff.12236. 

Cabot, J. (1992). Family Tinamidae (tinamous). In J. del Hoyo, A. Elliot, 
& J. Sargatal (Eds.), Handbook of the birds of the world (pp. 112- 
139). Lynx Editions. 

Cei, J. M. (1980). Amphibians of Argentina. Monitore Zoologico Italiano, 
New Series, Monografia 2. Universita di Firenze. 

Cenizo, M., Agnolin, F., & Pomi, L. (2015). A New Pleistocene bird 
assemblage from the Southern Pampas (Buenos Aires, 
Argentina). Palaeogeography, Palaeoclimatology, Palaeoecology, 
420, 65-81. 

Cenizo, M., Tambussi, C. P., & Montalvo, C. |. (2012). Late Miocene 


18, 33-58. 


PERALTA anp FERRERO: HOLOCENE VERTEBRATE ASSEMBLAGE OF MESOPOTAMIA 


continental birds from the Cerro Azul Formation in the Pampean 
region (central southern Argentina). A/cheringa, 36, 47-68. 

Conrad, J. L. (2008). Phylogeny and systematics of Squamata 
(Reptilia) based on morphology. Bulletin American Museum of 
Natural History, 310, 1-182. http://hdl.handle.net/2246/5915 

Cope, E. D. (1871). Contribution to the ichthyology of the Lesser 
Antille. Transactions of the American Philosophical Society, 14, 
445-483. 

Cope, E. D. (1889). The Edentata of North America. American 
Naturalist, 23,657-664. 

Cruz, L. E., Fernicola, J. C., & Carignano, C. A. (2017). New vertebrates 
of the Brochero Formation (Cordoba, Argentina): a review of the 
Pliocene of central Argentina. Journal of Mammalian Evolution, 
25, 1-12. http://doi.org/10.1007/s10914-017-9390-0 

D'Elfa, G., Pardifas U. F. J., Jayat, J. P., & Salazar-Bravo, J. (2008). 
Systematics of Necromys (Rodentia, Cricetidae, Sigmodontinae): 
species limits and groups, with comments on historical 
biogeography. Journal of Mammalogy, 89, 778-90. 

del Hoyo, J., Elliot, A. & Sargatal, J. (1992). Handbook of the birds of 
the world. Lynx Editions. 

Desmarest, A. G. (1804). Tableau Méthodique des mammiféres. In 
Nouveau dictionnaire d'histoire naturelle, appliquée aux arts, 
principalement a I’agriculture et a l’€conomie rurale et domestique: 
par une société de naturalistes et d‘agriculteurs: avec des figures 
tirées des trois régnes de la nature (pp. 5-58). Paris. 

Diederle, J. M. & Noriega, J. |. (2013). Aves del Mioceno de la provincia 
de Entre Rios, Argentina. In D. Brandoni & J. |. Noriega (Eds.), E/ 
Nedgeno de la Mesopotamia argentina. Publicacion Especial de la 
Asociacion Paleontologica Argentina, 14, 97-108. 

Favorito, S. E., Zanata, A. M., & Assumpcao, M. |. (2005). A new 
Synbranchus (Teleostei: Synbranchidae) from ihla de Marajo, 
Para, Brazil, with notes on its reproductive biology and 
larval development. Neotropical Ichthyology, 3, 319-328. 
https://doi.org/10.1590/S1679-62252005000300001 

Ferrero, B. S. (2013). Los vertebrados del Cuaternario de la provincia 
de Entre Rios. Ameghiniana, 50, R11. 

Ferrero, B. S. & Alcaraz, M. A. (2013). Los ciervos (Artiodactyla, 
Cervidae) fosiles del Pleistoceno de la provincia de Entre Rios, 
Argentina. Ameghiniana, 50, R47. 

Ferrero, B.S. & Noriega, J. |. (2009). La paleontologia de vertebrados 
en el Cuaternario de la provincia de Entre Rios (Argentina): 
estado actual y perspectivas. Cuaternario de RS: Integrando 
conhecimientos, 1,207-215. 

Ferrero, B. S. & Noriega, J. |. (2023). Nuevos registros de mamiferos 
del Pleistoceno Tardio (MIS 5) en el sur de la Mesopotamia 
argentina. Publicacion Electronica de la Asociacion Paleontologica 
Argentina, 23, 204-230. 
http://dx.doi.org/10.5710/PEAPA.15.03.2022.412 

Ferrero, B. S. & Vezzosi, R. I. (2013). El registro de Tapirus Bruinnich 
(Perissodactyla, Tapiridae) en el Pleistoceno tardio de la 
provincia de Santa Fe, Argentina. Ameghiniana, 50, R47-R48. 

Ferrero, B. S., Brandoni, D., Noriega, J. |., & Carlini, A. A. (2007). 
Mamiferos de la Formaci6n El Palmar (Pleistoceno Tardio) dela 
provincia de Entre Rios, Argentina. Revista de! Museo Argentino 
de Ciencias Naturales “Bernardino Rivadavia", 9, 109-117. 

Ferrero, B. S., Noriega, J. |., Brunetto, E., & Nufez Otafio, N. (2017). 
Vertebrate continental assemblage from the Last Interglacial in 
southern South America (Entre Rios, Argentina). Biostratigraphy 
and paleoenvironment. Paleogeography, Paleoclimatology, 
Paleoecology, 466, 89-99. 
http://dx.doi.org/10.1016/j.palaeo.2016.11.017 


Ferrero, B. S., Patterer, N. |., Brunetto, E., Ramos, R. S., Noriega, J. |., 
Moya, E., Peralta, M. J., Zucol, A., Franco, M. J., & Brea, M. (2019). 
EI registro paleontoldgico del Pleistoceno de la provincia de 
Entre Rios (Argentina). In N. Nasif, G. Esteban, J. Chiesa, A. Zurita, 
& S. Georgieff (Eds.), Mioceno al Pleistoceno del centro y norte de 
Argentina (pp. 490-520). Opera Lilloana. 

Ferrero, B. S., Peralta, M. J., Noriega, J. |., & Kemer, R. (2022). New 
records of turtles (Reptilia, Testudines, Cryptodira) from the 
Late Pleistocene of Entre Rios Province, Argentina. Publicacion 
Electronica de la Asociacion Paleontologica Argentina, 22(R1), R17. 

Fink, S. V. & Fink, W. L. (1996). Interrelationships of the 
ostariophysan fishes (Teleostei). In M. L. J., Stiassny, L. R. 
Parenti, & G. D. Johnson (Eds.), /nterrelationships of Fishes (pp. 
209-249). Academic Press. 

Fischer von Waldheim, G. (1813). Zoognosia tabulis synopticis 
illustrata, in usum praelectionum Academiae Imperialis Medico- 
Chirurgicae Mosquensis edita, third edition, Volume 1. Nicolai 
Sergeidis Vsevolozsky. 

Fischer, G. (1817). Adversaria zoologica. Fasciculus primus. 
Quaedam ad Mammalium systema et genera illustranda. 
Mémoires de la Société Impériale des Naturalistes de Moscou, 5, 
357-446. 

Fitzinger, L. J. F. J. (1826). Neue Classification der Reptilien nach ihren 
nattrlichen Verwandtschaften nebst einer Verwandtschafts-Tafel 
und einem Verzeichnisse der Reptilien-Sammliung des k. k. 
zoologischen Museums zu Wien. J. G. Huebner. 

Freitas, T. R. O. (2016). Family Ctenomyidae (tucos-tucos). In D. E. 
Wilson, T. E. Jr. Lacher, & R. A. Mittermeier (Eds.), Handbook of 
the Mammals of the World, Lagomorphs and Rodents | (pp. 498- 
534). Lynx Editions. 

Froese, R. & Pauly, D. (2023). FishBase World Wide Web electronic 
publication. Retrieved June 2023 from www.fishbase.org 

Frost, D. R. (2024). Amphibian species of the world: an online 
reference. Version 6.2. Electronic database. American 
Museum of Natural History. Accessed February 2024, from 
https://research.amnh.org/herpetology/amphibia/index.htm! 

Gray, G. R. (1840). A List of the Genera of Birds: With their synonyms 
and an indication of the typical species of each genus. R. & J. E. 
Taylor. 

Gray, J. E. (1821). On the natural arrangement of vertebrose animal. 
London Medical Repository, 5, 296-310. 

Gray, J. E. (1825). A synopsis of the genera of reptiles and Amphibia, 
with a description of some new species. Annals of Philosophy, 
10, 193-217. 

Gray, J. E. (1844). Catalogue of the Tortoises, Crocodiles, and 
Amphisbaenians in the Collection of the British Museum. British 
Museum of Natural History. 

Gray, J. E. (1865). A revision of the genera and species of 
amphisbaenians with the descriptions of some new species now 
in the collection of the British Museum. Proceedings of the 
Zoological Society of London, 1865, 442-455. 

Gomez Villafane, |., Gonzalez-Ittig, R. E., Massa, C., Busch, M., 
Fraschina, J., Coda, J. A., Provensal, M. C., Priotto, J. W., & Burgos, 
E. (2019). Calomys laucha. In SAyDS—SAREM (Eds.), Categoriza- 
cidn 2019 de los mamiferos de Argentina segun su riesgo de extin- 
cion. Lista Roja de los mamiferos de Argentina. Accessed 9 June 
2023 from http://cma.sarem.org.ar. 

Gosline, W. A. (1983) The relationships of the mastacembelid and 
synbranchid fishes. Japanese Journal of Ichthyology, 29, 323-328. 

Haeckel, E. (1866). Generelle Morphologie der Organismen. Band 2: 
Allgemeine Entwicklungsgeschichte der Organismen. George Reimer. 


57 


Yo § 
APA | Publicacion Electronica - 2024 - Volumen 24(2): 38-61 


Hoffstetter, R. & Gasc, J. P. (1969). Vertebrae and ribs in modern 
reptiles. In C. Gans, A. Bellairs, & T. S. Parsons (Eds.), Biology of 
the Reptilia (pp. 201-230). Academic Press. 

Hogg, A. G., Quan, H., Blackwell, P. G., Mu, N., Buck, C. E., Guilderson, 
T. P., Heaton, T. J., Palmer, J. G., Reimer, P. J., & Reimer, R. W. 
(2013). SHCal13 Southern Hemisphere Calibration, 0-50,000 
years cal BP. Radiocarbon, 55, 1889-1903. 

Holanda, E. C. & Ferrero, B. S. (2013). Reappraisal of the Genus 
Tapirus (Perissodactyla, Tapiridae): systematics and phyloge- 
netic affinities of the South American tapirs. Journal of Mam- 
malian Evolution, 20, 33-44. 
https://dx.doi.org/10.1007/s10914-012-9196-z 

Huxley, T. H. (1872). A Manual of the Anatomy of Vertebrated Animals. 
Appleton & Company. 

Illiger, J. K. W. (1811). Prodromus systematis mammalium et avium 
additis terminis zoographicis utriusque classis, eorumque versione 
germanica. Berolini. 

lriondo, M. (2010). Geologia del Cuaternario en Argentina. Museo 
Provincial de Ciencias Naturales “Florentino Ameghino”. 

Kearney, M. (2003). Systematics of the Amphisbaenia (Lepido- 
sauria: Squamata) based on morphological evidence from re- 
cent and fossil forms. Herpetological Monographs, 17, 1-74. 
http://dx.doi.org/10.1655/0733-1347(2003)017[0001:SO- 
TALB]2.0.CO0;2 

Kullander, S. 0. (2003). Family Synbranchidae (Swamp-eels). In R. E. 
Reis, S. O. Kullander, & C. J. Ferraris Jr. (Eds.), Checklist of the 
Freshwater Fishes of South and Central America (pp. 594-595). 
EDIPUCRS. 

IUCN SSC Amphibian Specialist Group. (2023a). Rhinella arenarum. The 
IUCN Red List of Threatened Species 2023:e.T54576A61393221. 
https://dx.doi.org/10.2305/IUCN.UK.2023-1.RLTS.154576A61 
393221.en. Accessed on 5 June 2023. 

IUCN SSC Amphibian Specialist Group. (2023b). Rhinella diptycha. The 

IUCN Red List of Threatened Species 2023: e.1T20009 

1873A61394670. https://dx.doi.org/10.2305/IUCN.UK.2023- 

1.RLTS.T200091873A61394670.en. Accessed on 17 August 2023. 

IUCN SSC Amphibian Specialist Group. (2023c). Rhinella diptycha. The 

IUCN Red List of Threatened Species 2023: e.1T20009 

1873A61394670. https://dx.doi.org/10.2305/IUCN.UK.2023- 

1.RLTS.T200091873A61394670.en. Accessed on 25 June 2023. 

IUCN SSC Amphibian Specialist Group. 2023. Odontophrynus americanus. 

The IUCN Red List of Threatened Species 2023: e.12053 

5728A20535772. https://dx.doi.org/10.2305/IUCN.UK.2023- 

1.RLTS.T20535728A20535772.en. Accessed on 25 June 2023. 

Laurenti, J. N. (1768). Austriaci Viennensis specimen medicum, exhibens 
synopsin reptilium emendatam cum experimentis circa Venena et 
antidota reptilium Austriacorum quod authoritate et consensu. 
Joannis Thomae de Trattnern, Caes. Reg. Maj. Aulae Typographi 
et Bibliopolae. https://doi.org/10.5962/bhI.title.5108 

Lesson, R. -P. (1842). Nouveau tableau do Régne Animal. Mammiferes. 
Arthus-Bertrand. 

Linnaeus, C. (1758). Systema Naturae. Tenth Edition. Laurentii Salvii. 

Liotta, J. (2005). Distribucién geografica de los peces de aguas 
continentales de la Republica Argentina. ProBiota — FCNyM — UNLP. 

Livezey, B. C. (1998). A phylogenetic analysis of the Gruifonnes 
(Aves) based on morphological characters, with an emphasis on 
the rails (Rallidae). Philosophical Transactions of the Royal Society 
of London, 353, 2077-2151. 
https://dx.doi.org/10.1098/rstb.1998.0353 

Longenecker, K. (2010). Fish remains. Accessed 25 May 2023 from 
http://hbs.bishopmuseum.org/frc/about.html 


58 


Loponte, D., Acosta, A., & Mucciolo, L. (2012). Contribuci6n a la 
arqueologia del Delta del Parana: el nivel aceramico del Sitio Isla 
Lechiguanas 1. Comechingonia, Revista de Arqueologia, 16, 207- 
246. 

Maestri, R. & Patterson, B. D. (2021). Geographical and 
macroecological Patterns of Tuco-Tucos. In T. R. O. de Freitas, G. 
Lopes Goncalves, & R. Maestri (Eds.), Tuco-Tucos. An Evolutionary 
approach to the diversity of a Neotropical Subterranean Rodent (pp. 
69-81). Springer. 

Midtgaard, R. (2023). RepFocus. A Survey of the Reptiles of the World. 

Accessed 25 July 2023 from www.repfocus.dk 

Miquelarena, A. M. (1986). Estudio de la denticién en peces 

caracoideos de la Repdblica Argentina. Biologia Acuatica, 234, 1- 

60. 

Mirande, J. M. (2019). Morphology, molecules and the phylogeny of 

Characidae (Teleostei, Characiformes). Cladistics, 35, 282-300. 

https://doi.org/10.1111/cla.12345 

Mirande, J. M. & Koerber, S. (2020). Checklist of the Freshwater 

Fishes of Argentina, 2"? edition (CLOFFAR-2). Ichthyological 

Contributions of Peces Criollos, 72, 1-81. 

Montero, R., Cacciali, P., Scott, N., Carreira, S., Moravec, J., Aparicio, 
J., & Gonzales, L. (2016). Amphisbaena angustifrons. The IUCN Red 
List of Threatened Species 2016, e.156039121A56039126. 
Accessed on 16 June 2023 from https://dx.doi.org/10.2305/ 
IUCN.UK.2016-1.RLTS.T56039121A56039126.en 

Narvaes, P., Kwet, A., Silvano, D., Lavilla, E., & Langone, J. (2004). 
Rhinella fernandezae. The IUCN Red List of Threatened Species 
2004: e.154637A11179477. Accessed 14 June 2023 from 
https://dx.doi.org/10.2305/IUCN.UK.2004.RLTS.154637A1117 
9477.en 

Nelson, J. S., Grande, T. C., & Wilson, M. V. H. (2016). Fishes of the 
world. Wiley and Sons. 

Noriega, J. |. & Tonni, E. P. (2007). Geronogyps reliquus Campbell 
(Ciconiiformes, Vulturidae) en el Pleistoceno Tardio de la 
Provincia de Entre Rios y su significado paleoambiental. 
Ameghiniana, 44, 245-250. 

Noriega, J. |., Carlini, A. A., & Tonni, E. P. (2004). Vertebrados del 
Pleistoceno tardio de la cuenca del Arroyo Ensenada 
(Departamento Diamante, Provincia de Entre Rios). Temas de la 
Biodiversidad del Litoral Fluvial Argentino, INSUGEO, Serie 
Correlacion Geologica, 17, 71-76. 

Olson, S.L. (1977). A synopsis of the fossil Rallidae. In: D. S., Ripley 
(Ed.), Rails of the World: A monograph of the family Rallidae (pp. 
339-379). David R. Godine Publisher. 

Oppel, M. (1811). Die Ordnungen, Familien und Gattungen der Reptilien 
als Prodom einer Naturgeschichte derselben. Joseph Lindauer 
Verlag. https://doi.org/10.5962/bhl.title.4911 

Ortiz, P. E., Jayat, J. P., & Pardifas, U. F. J. (2011). Roedores y 
marsupiales en torno al limite Pleistoceno/Holoceno en 
Catamarca, Argentina: extinciones y evolucién ambiental. 
Ameghiniana, 48, 336-357. 

Ortiz, P. E., Jayat, J. P., Nasif, N. L., Teta, P., & Haber, A. (2012). 
Roedores del Holoceno tardio de la Puna de Atacama, Sitio 
Arqueologico Tabenquiche Chico, Catamarca, Argentina. 
Archeofauna, 21, 249-266. 
https://doi.org/10.15366/archaeofauna2012.21.013 

Ottalagano, F. V., Darigo, M., Pereyra, B., Brancatelli, C., & lannelli, 
L. (2015). Investigaciones arqueoldgicas en el Sitio La Palmera 2 
(cuenca del Parana medio, provincia de Entre Rios, Nordeste de 
Argentina). Revista Antropologia del Museo de Entre Rios, 1, 55- 
56. 


PERALTA ano FERRERO: HOLOCENE VERTEBRATE ASSEMBLAGE OF MESOPOTAMIA 


Pardinas, U. F. J., D'Elfa, G., & Ortiz, P. E. (2002). Sigmodontinos 
fasiles (Rodentia, Muroidea, Sigmodontinae) de América del Sur: 
estado actual de su conocimiento y prospectiva. Mastozoologia 
Neotropical, 9, 209-252. 

Pardinas, U. F. J., Lessa, G., Teta, P., Salazar-Bravo, J., & Camara, E. 
M. V. C. (2014). A new genus of sigmodontinae rodent from 
eastern Brazil and the origin of the tribe Phyllotini. Journal of 
Mammalogy, 95, 201-215. http://dx.doi.org/10.1644/13- 
MAMM-A-208 

Pardinas, U. F. J., Teta, P., Ortiz, P. E., Jayat, J. P., & Salazar-Bravo, J. 
(2015). Genus Necromys Ameghino, 1889. In R. J. Patton, U. F. G. 
Pardifias, & G. D’Elia (Eds.), Mammals of South America, Rodents, 
Volume 2 (pp. 232—247). The University of Chicago Press. 

Pardinas, U. F. J., Myers, P., Leon-Paniagua, L., Ord6nez Garza, N., 
Cook, J. A., Krystufek, B., Haslauer, R., Bradley, R. D., Shenbrot, 
G. |., & Patton, J. L. (2017). Family Cricetidae (true hamsters, 
voles, lemmings and new world rats and mice). In D. E. Wilson 
&R. A. Mittermeier (Eds.), Handbook of the mammals of the world 
(pp. 204—535). Lynx Edicions. 

Pedersen, O. A. & Brunetto, E. (2020). Importance of pseudo- 
granulometry in the sedimentary record of ancient river plain 
systems associated with the Last Marine Transgression in 
South America. Geological Society of America Abstracts with 
Programs, 52, 158. http://dx.doi.org/10.1130/abs/2020AM- 
351397 

Peralta, M. J. & Ferrero, B. S. (2018). Primera asociaci6n faunistica 
del Holoceno temprano en el sudoeste de Entre Rios. Publicacion 
Electronica de la Asociacion Paleontologica Argentina, 19(R2), R29. 

Peralta, M. J. & Ferrero, B. S. (2022a). Mamiferos del Holoceno de la 
provincia de Entre Rios, Argentina. Revista Brasilera de 
Paleontologia, 25, 229-241. 
http://dx.doi.org/10.4072/rbp.2022.3.06 

Peralta, M. J. & Ferrero, B. S. (2022b). First fossil record of Bibimys 
Massoia, 1979 (Rodentia, Cricetidae) from the Early Holocene 
in Argentina. Historical Biology, 1-6. 
https://doi.org/10.1080/08912963.2022.2155953 

Peralta, M. J. & Ferrero, B.S. (2023). First Quaternary fossil record of 
a blind snake (Scolecophidia, Serpentes) from South America 
(Argentina), Historical Biology, 
https://doi.org/10.1080/08912963.2023.2242369 

Peralta, M. J., Ferrero, B. S., & Fernandez Ozuna, M. A. (2019). La 
fauna fdsil de los paleocanales holocenos del Arroyo Doll en el 
sudoeste de Entre Rios. Publicacion Electronica de la Asociacién 
Paleontologica Argentina, 19(R2), R31. 

Peralta, M. J., Ferrero, B. S., Pedersen, O. A., & Brunetto, E. (2022). 
Herpetofauna fdsil de la provincia de Entre Rios. Publicacion 
Electronica de la Asociacion Paleontologica Argentina, 23(1), R116. 

Peralta, M., J., Ferrero, B., S., & Brunetto, E. (2023) Primera 
asociacidn de peces fdsiles cuaternarios del noreste de 
Argentina (Entre Rios). Libro de Restimenes 36° Jornadas de 
Argentinas de Paloeontologia de Vertebrados (pp. 71-72). La Rioja. 

Perdices, A., Daodrio |., & Bermingham, E. (2005). Evolutionary 
history of the synbranchid eels (Teleostei: Synbranchidae) in 
Central America and the Caribbean islands inferred from their 
molecular phylogeny. Molecular Phylogenetics and Evolution, 37, 
460-473. http://dx.doi.org/10.1016/j.ympev.2005.01.020 

Pérez-Ben, C. M., Gomez, R. O., & Baez, A. M. (2014). Intraspecific 
morphological variation and its implications in the taxonomic 
status of ‘Bufo pisano/, a Pliocene anuran from eastern 
Argentina. Journal of Vertebrate Paleontology, 34, 767-773. 

Pérez-Ben, C. M., Gomez, R. O., & Baez, A. M. (2019a). A new 
Pliocene true toad (Anura: Bufonidae): first record of an extinct 


species from South America. Journal of Vertebrate Paleontology, 
39(1), €1576183 http://dx.doi.org/10.1080/02724634.2019. 
1576183 

Pérez-Ben, C. M., Turazzini, G. F., & G6mez, R. O. (2019b). A Last 
Glacial anuran assemblage from inland Pampas of South 
America provides insights into climate and environments during 
Marine Isotape Stage 3. Journal of Vertebrate Paleontology, 39(3), 
e€1627365 http://dx.doi.org/10.1080/02724634.2019.1627365 

Pérez Pincheira, E., Munoz, N., Carrevedo, M. L., Nunez Otano, N., 
Peralta, M. J., & Ferrero, B. S. (2018). Diatomeas en terrazas 
fluviales holocenas del sudoeste de Entre Rios, Argentina. Actas 
del XVII Simposio Argentino de Paleobotanica y Palinologia, Boletin 
de la Sociedad Latinoamericana de Paleobotanica y Palinologia (pp. 
104). Parana. 

Perry, G. (1810). Arcana: or the Museum of Natural History. James 
Stratford. 

Politis, G. G., Bonomo, M., Castifeira, C., & Blasi, A. (2011). 
Archaeology of the Upper Delta of the Parana River (Argentina): 
Mound Construction and anthropic Landscapes in the Los Tres 
Cerros Locality. Quaternary Internacional, 245, 74-88. 
http://dx.doi.org/10.1016/j.quaint.2011.02.007 

Pramuk, J. B. (2006). Phylogeny of South American Bufo (Anura: 
Bufonidae) inferred from combined evidence. Zoological Journal 
of the Linnean Society, 146, 407-452. 
https://doi.org/10.1111/j.1096-3642.2006.00212.x 

Pyron, R. A. & Wiens. J. J. (2011). A large-scale phylogeny of 
Amphibia including over 2,800 species, and a revised 
classification of extant frogs, salamanders, and caecilians. 
Molecular Phylogenetics and Evolution, 61, 543-583. 

Radu, V. (2005). Atlas for the identification of bony fish bones from 
archaeological sites. Contrast. 

Rafinesque, C. S. (1815). Analyse de /a Nature, ou tableau de ‘univers 
et des corps organisés. Published by the author. 

Reig, O. A. (1977). A proposed unified nomenclature for the 
enameled components of the molar teeth of the Cricetidae 
(Rodentia). Journal of Zoology, 181, 227-241. 

Reinhardt, J. T. & Lutken, C. F. (1862). Bidrag til Kundskab om 
Brasiliens Padder og Krybdyr. Forste Afdeling: Padderne og 
Oglerne. Videnskabelige Meddelelser fra Dansk Naturhistorisk 
Forening | Kjgbenhavn, Serie 2 3, 143-242. 

Remsem, J. V., Areta, Jr. J. |, Bonaccorso, E., Claramunt, S., Jamarillo, 
A., Lane, D. F., Pacheco, J. F., Robbins, M. B., Stiles, F. G., & 
Zimmer, K. J. (2023). A classification of the birds species of South 
America. American Ornithological Society. Accessed 29 may 2023 
from http://www.museum.|Isu.edu/~Remsen/SACCBaseline.htm 

Salazar-Bravo, J. (2015). Genus Calomys Waterhouse, 1837. In J. L. 
Patton, U. F. J. Pardifias, & G. D’Elia (Eds.), Mammals of South 
America. 2. Rodents (pp. 481-507). University of Chicago Press. 

Scanferla, C. A. (2006). The oldest record of Clelia (Serpentes; 
Colubridae) in South America. Comptes Rendus Palevol, 5, 721- 
724. 

Scanferla, C. A., Agnolin, F. L., & Voglino, D. (2009). Boiruna cf. 
maculata (Ophidia: Colubroides) from the Early to Middle 
Pleistocene of Argentina, and the effects of Pleistocene 
extinctions on South American reptiles. South American Journal of 
Herpetology, 4, 259-267. 
https://doi.org/10.2994/057.004.0309 

Scanferla, C. A. & Agnolin, F. L. (2016). Nuevos aportes al conocimiento 
de la herpetofauna de la Formaci6n Cerro Azul (Mioceno Superior), 
provincia de La Pampa, Argentina. Papéis Avulsos de Zoologia, 55, 
323-333. http://dx.doi.org/10.1590/0031-1049.2015.55.23 


59 


Yo § 
APA | Publicacion Electronica - 2024 - Volumen 24(2): 38-61 


Scanferla, C. A., de los Reyes, L. M., & Cenizo, M. M. (2005). Sobre el 
primer registro fosil del g@nero Lystrophis Cope, 1885 (Serpentes- 
Colubridae-Xenodontinae). Studia Geologica Salmanticensia, 41, 
93-101. 

Scanferla, C. A., Montero, R., & Agnolin, F. L. (2006). The first fossil 
record of Amphisbaena heterozonata from the Late Pleistocene 
of Buenos Aires province, Argentina. South American Journal of 
Herpetology, 7, 138-142. http://dx.doi.org/10.2994/1808- 
9798 (2006)1[138:TFFROA]2.0.CO;2 

Scheifler N., Teta P., & Pardifias U. F. J. (2012). Small mammals 
(Didelphimorphia and Rodentia) of the archaeological site Calera 
(Pampean region, Buenos Aires province, Argentina): taphonomic 
history and Late Holocene environments. Quaternary International, 
278, 32-44, http://dx.doi.org/10.1016/j.quaint.2012.02.001 

Segovia, R. Micropaleontologia del Cuaternario del sector austral del 
litoral, Argentina [Unpublished PhD thesis]. Universidad Nacional 
de la Plata, Argentina. 

Silvano, D., Scott, N., Aquino, L., Kwet, A., Baldo, D., & Langone, J. 
(2004). Physalaemus riograndensis. The IUCN Red List of Threatened 
Species 2004: e.T57274A11613288. Accessed on 16 June 2023 
from https://dx.doi.org/10.2305/IUCN.UK.2004.RLTS.T57274 
A11613288.en 

Soibelzon, E., Avilla, L. S., & Castro, M. (2015). The cingulates 
(Mammalia: Xenarthra) from the Late Quaternary of northern 
Brazil: Fossil records, paleoclimates and displacements in 
America. Quaternary International, 377, 118-125. 
http://dx.doi.org/10.1016/j.quaint.2015.02.052 

Spix, J. B. von. (1824). Animalia nova sive Species novae Testudinum et 
Ranarum quas in itinere per Brasiliam annis MDCCCXVII-MDCCCXX 
jussu et auspiciis Maximiliani Josephi |. Bavariae Regis. F. S. 
Hubschmann. 

Spix, J. B. von. (1825). Avium species novae, quas in itinere per Brasiliam 
annis MDCCCXVIIMDCCCXX jussu et auspiciis Maximiliani Josephi I. 
Bavariae Regis suscepto collegit et descripsit. 2 v. Typis Franc. 
Seraph. Hubschmanni Monachii. 

Stieffel, Jr. R. H. (2019). Evidence for an old Paranda Delta and 
diachroneity in global highstands [MS dissertation], Louisiana 
State University, USA. 

Stuiver, M. & Reimer, P. J. (1993). Extended 14C data base and 
revised CALIB 3.0 14C age calibration program. Radiocarbon, 35, 
215-230. 

Stutz, N. S, Cherem, J. J., Pardifias, U. F. J., & Hadler, P. (2017). 
Roedores Sigmodontineos (Mammalia, Rodentia, Cricetidae) 
Holocénicos do Rio Grande do Sul, Brasil — O Sitio Rs-Tq-58: 
afonso Garivaldino Rodrigues. Revista Brasilera de Paleontologia, 
20(1), 133-148. 

Swaison, W. (1838). The natural history and classification of fishes, 
amphibians & reptiles, or monocardian animals. Natural History 
and Classifications, 1, 1-368. 

Taylor, P. B. (1996). Family Rallidae (rails, gallinules and coots). In J. 
del Hoyo, A. Elliot, & Sargatal (Eds.), Handbook of the birds of the 
world (pp. 108-209). Lynx Edicions. 

Teta, P., Abba, A. M., Cassini, G., Flores, D., Galliari, C., Lucero, S., & 
Ramirez, M. (2018). Lista revisada de los mamiferos de 
Argentina. Mastozoologia Neotropical, 25(1), 163-198. 

Teta, P., Pardinas, U. F. J., Silveira, M., Aldazabal, V., & Eugenio, E. 
(2013). Roedores sigmodontinos del sitio arqueoldgico “el 
Divisadero Monte 6” (Holoceno tardio, Buenos Aires, Argentina): 
taxonomia y_ reconstruccién ambiental. Mastozoologia 
Neotropical, 20(1), 171-177. 

Tomasco, |. H. & Caraballo, D. A. (2019a). Ctenomys pearsoni. In 
SAyDS-SAREM (Eds.), Categorizacién 2019 de los mamiferos de 


60 


Argentina segun su riesgo de extincion. Lista Roja de los mamiferos de 
Argentina. Accessed 10 June 2023from http://cma.sarem.org.ar 

Tomasco, |. H. & Caraballo, D. A. (2019b). Ctenomys rionegrensis. In 
SAyDS-SAREM (Eds.), Categorizacién 2019 de los mamiferos de 
Argentina segun su riesgo de extincion. Lista Roja de los mamiferos de 
Argentina. Accessed 10 June 2023 from http://cma.sarem.org.ar 

Tonni, E. P. (2004). Faunas y clima en el Cuaternario de la 
Mesopotamia argentina. Temas de /a Biodiversidad del Litoral 
Fluvial Argentino, INSUGEO, Serie Correlacién geologica, 12, 31-38. 

Tonni, E. P., Ceruti, C. N., & lriondo, M. (1985). Los vertebrados del 
sitio Arroyo Arenal |, Departamento La Paz, Entre Rios. Revista 
de la Asociacion de Ciencias Naturales del Litoral, 16, 157-167. 

Torres, S. E. & Montero, R. (1998). Leiosaurus marelli Rusconi, 1937 
is a South American Amphisbaenid. Journal of Herpetology, 32, 
602-604. 

Torres, R. A., Roper, J. J., Foresti, F., & Oliveira, C. (2005). Surprising 
diversity in the Neotropical fish Synbranchus marmoratus 
(Teleostei: Synbranchidae): how many species? Neotropical 
Ichthyology, 3(2), 277-284. 

Turazzini, G. F. M. (2020). Asociaciones de anuros del Cenozoico tardio 
de Ia Region Pampeana: aspectos sistematicos y paleoambientales 
[Unpublished PhD thesis]. Facultad de Exactas y Naturales, 
Universidad Nacional de Buenos Aires, Argentina. 

Turazzini, G. F. M., Taglioretti, M., & Gomez, R. O. (2016). First fossil 
record of the South American frog genus Odontophrynus 
Reinhardt and Litken, 1862 (Anura, Neobatrachia). Journal of 
Vertebrate Paleontology, 36(6), e1228657. 
http://dx.doi.org/10.1080/02724634.2017.1228657 

Udrizar Sauthier, D. E., Formoso, A. E., Andrade, A., Podesta, D., & 
Teta, P. (2020). Key to cranial and mandibular remains of non- 
flying small mammals from southern South America. Journal of 
Archaeological Science Reports, 31, 102310. 
https://doi.org/10.1016/j.jasrep.2020.102310 

Uetz, P., Freed, P., Aguilar, R., Reyes, F., & HoSek, J. (2023). The 
Reptile Database. Accessed 5 August 2023 _ from 
http://www.reptile-database.org 

Vaira, M., Akmentins, M., Attademo, M., Baldo, D., Barrasso, D., 
Barrionuevo, S., Basso, N., Blotto, B., Cairo, S., Cajade, R., 
Céspedez, J., Corbalan, V., Chilote, P., Duré, M., Falcione, C., 
Ferraro, D., Gutierrez, F. R., Ingaramo, M. R., Junges, C., 
Lajmanovich, R., Lescano, J. N., Marangoni, F., Martinazzo, L., 
Marti, R., Moreno, L., Natale, G. S., Pérez Iglesias, J. M., Peltzer, 
P., Quiroga, L., Rosset, S., Sanabria, E., Sanchez, L., Schaefer, E., 
Ubeda, C., & Zaracho, V. (2012). CategorizaciOn del estado de 
conservacién de los anfibios de la Republica Argentina. 
Cuadernos de Herpetologia, 26, 131-159. 

Varela, D., Abba, A. M., & Superina, M. (2019). Dasypus novemcinctus. 
In SAyDS—SAREM (Eds.), Categorizacién 2019 de los mamiferos 
de Argentina segun su riesgo de extincidn. Lista Roja de los 
mamiferos de Argentina. Accessed 15 june 2023 from 
http://cma.sarem.org.ar 

Vickaryous, M. K. & Hall, B. K. (2006). Osteoderm Morphology and 
Development in the Nine-Banden Armadillo, Dasypus 
novemcinctus (Mammalia, Xenarthra, Cingulata). Journal of 
Morphology, 267, 1273-1283. 
https://doi.org/10.1002/jmor.10475 

Vizcaino, S. F. & Bargo, M. S. (1993). Los armadillos (Mammalia, 
Dasypodidae) de la toma (Partido de Coronel Pringles) y otros 
sitios arqueoldgicos de la provincia de Buenos Aires. 
Consideraciones paleoambientales. Ameghiniana, 30, 435-443. 

Vizcaino, S. F., Pardifias, U. F. J., & Bargo, M. S. (1995). Distribucion 
de los armadillos (Mammalia, Dasypodidae) en la region 


PERALTA anp FERRERO: HOLOCENE VERTEBRATE ASSEMBLAGE OF MESOPOTAMIA 


pampeana (Repdblica Argentina) durante el Holoceno: 
Interpretaci6n paleoambiental. Mastozoologia Neotropical, 2, 
149-166. 

Vucetich, M. G., Vieytes, E. C., Verzi, D. H., Noriega, J. |., & Tonni, E. P. 
(2005). Unexpected primitive rodents in the Quaternary of 
Argentina. Journal of South American Earth Sciences, 20, 57-64. 
https://doi.org/10.1016/).jsames.2005.07.006 

Wagler, J. G. (1827). Systema Avium. Sumtibus J. C. Cottae. 

Wagner, J. A. (1843). Die Saugthiere in Abbildungen nach der Natur mit 
Beschreibungen. Supplementband 3: Die Beutelthiere und Nager. 
Expedition des Schreberschen Sdugthier- und Esperschen 
Schmetterlingswerkes, Erlangen. Vo Leipzig. 

Waterhouse, G. R. (1837). Characters of new species of the genus 
Mus, from the collection of Mr. Darwin. Proceedings of the 
Zoological Society of London, 15-21, 27-32. 

Waterhouse, G. R. (1839). Mammalia. In C. Darwin (Ed.), The zoology 
of the Voyage of the H.M.S. Beagle under the command of Captain 
FitzRoy, R.N, during the Years 1832-1836. Smith, Elder & Co. 

Werner, F. (1896). Beitrage zur Kenntniss der Reptilien und 
Batrachier von Centralamerika und Chile, sowie einiger 
seltenerer Schlangenarten. Verhandlungen des Zoologisch- 
Botanischen Vereins in Wien, 46, 344-365. 


Williams, J. D., Vera, D. G., & Di Pietro, D. O. (2021). Lista comentada 
de las serpientes de la Argentina, con referencias a su 
sistematica, distribucion geografica, dieta, reproducci6n, 
potencial peligrosidad y etimologias. Revista de/ Museo de La 
Plata, 6(1), 26-124. https://doi.org/10.24215/25456377e142 

Wilson, D. E., Lacher, T. E. Jr., & Mittermeier, R. A. (2017). Handbook 
of the Mammals of the World. Vol. 7. Rodents II. Lynx Edicions. 

Zilli, F. L., Peralta, M. J., Pedersen, O. A., & Ferrero, B. S. (2019). 
Malacofauna holocena del sector distal de la cuenca del Rio 
Parana. Publicacién Electronica de la Asociacién Paleontologica 
Argentina, 20, (R1)R112. 


doi: 10.5710/PEAPA.27.12.2023.485 a} Acceso Abierto 
Open Access 


This work is licensed under 


CC BY-NC 4.0 


©OOS 


Recibido: 24 de agosto 2023 
Aceptado: 27 de diciembre 2023 
Publicado: 24 de julio 2024 


61 


